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160-10  Meters  PLUS  6  Meter  Transceiver 
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Fifteen  reasons  why  your  next  HF 
transceiver  should  be  a  JST-245.  .  , 


1  All-Mode  Operation  (SSB,CWtAM,AFSK,FM)  on  all  HF  amateur 
bands  and  6  meters.  JST-145,  same  as  JST-245  but  without  6 
meters  and  built-in  antenna  tuner. 

•  JST-145  COMING  SOON  • 

MOSFET  POWER  AMPLIFIER  *  Finaf  PA  utilizes  RF  MOSFETs 
to  achieve  tow  distortion  and  high  durability.  Rated  output  is  10 
to  150  watts  on  all  bands  including  6  meters. 

AUTOMATIC  ANTENNA  TUNER  •  Auto  tuner  included  as 
standard  equipment.  Tuner  settings  are  automatically  stored 
in  memory  for  fast  QSY. 

MULTIPLE  ANTENNA  SELECTION  *  Three  antenna  connec- 
tions are  user  selectable  from  front  panel  Antenna  selection  can 
be  stored  in  memory. 

GENERAL  COVERAGE  RECEIVER*  100  kHz-30  MHz,  plus 48- 
54  MHz  receiver.  Electronically  tuned  front-end  filtering,  quad- 
FET  mixer  and  quadruple  conversion  system  (triple  conversion 
for  FM)  results  in  excellent  dynamic  range  (>1  OOdB)  and  3rd  order 
ICPof  +20dBm. 

6  IF  BANDWIDTH  FLEXIBILITY  *  Standard  2.4  kHz  filter  can  be 
narrowed  continuously  to  800  Hz  with  variable  Bandwidth  Control 
(BWC).  Narrow  SSB  and  CW  filters  for  2nd  and  3rd  IF  optional. 

7  QRM  SUPPRESSION  ■  Other  interference  rejection  features 
include  Passband  Shift  (PBS),  dual  noise  blanker,  3-step  RF  atten- 
uation, IF  notch  filter,  selectable  AGC  and  all-mode  squelch. 
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NOTCH  TRACKING  *  Once  tuned,  the  IF  notch  filter  will  track  the 
offending  heterodyne  (±10  Khz)  if  the  VFO  frequency  is  changed. 

DOS  PHASE  LOCK  LOOP  SYSTEM  *  A  single-crystal  Direct 
Digital  Synthesis  system  is  utilized  for  very  low  phase  noise, 

CW  FEATURES  •  Full  break-in  operation,  variable  CW  pitch,  built 
in  electronic  keyer  up  to  60  wpm, 

DUAL  VFOs  *  Two  separate  VFOs  for  split-frequency  operation. 
Memory  registers  store  most  recent  VFO  frequency,  mode,  band- 
width and  other  important  parameters  for  each  band. 

200  MEMORIES  ■■  Memory  capacity  of  200  channels,  each  of 
which  store  frequency,  mode,  AGC  and  bandwidth. 

COMPUTER  INTERFACE  •  Buiit-in  RS-232C  interface  for 
advanced  computer  applications. 

ERGONOMIC  LAYOUT  *  Front  panel  features  easy  to  read  color 
LCD  display  and  thoughtful  placement  of  controls  for  ease  of  oper- 
ation. 

HEAVY-DUTY  POWER  SUPPLY  *  Built-in  switching  power 
supply  with  "silent"  cooling  system  designed  for  continuous 
transmission  at  maximim  output 
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Finally  -  A  Professional- 
Quality  Receiver  to  Monitor 
Weather  Broadcasts! 


Our  new  RWX  is  a  very  sensitive  and 
selective  Hamtronics®  grade  receiver 
to  monitor  critical  NOAA  weather  broadcasts. 

Excellent  0.15pjV  sen- 
sitivity provides  good  recep- 
tion even  at  distances  of  70 
miles  or  more  with  suitable 
antenna.  No  comparison  with 
ordinary  consumer  radios! 

Automatic  mode  provides  stomi  watch,  alerting  you  by 
unmuttng  receiver  and  providing  an  output  to  trip  remote 
equipment  when  an  alert  tone  is  broadcast. 

Essentia!  for  airports,  police  and  fire  departments, 
CAP,  broadcast  stations,  stale  and  local  emergency  man- 
agers, amateur  repeaters  — anyone  needing  a  professional 
quality  receiver.  Because  of  its  reasonable  price,  it  is  also 
handy  for  bikers,  hikers,  boaters,  hunters,  farmers  -  or 
anyone  who  needs  up-to-date  weather  info  and  emer- 
gency warnings,  even  from  distant  stations. 

Smafl  enough  for  emergency  or  portable  use,  ft  can 
even  be  powered  from  a  small  9-1 2V  battery  when 
needed.  Crystal  control  fed  for  accuracy;  aft  7  channels 
provided  (162.40  to  1G2.55}. 

You  can  buy  just  the  receiver  pcb  module  in  kit  form  or 
buy  the  kit  with  an  attractive  metal  cabinet.  AC  power 
adapter,  and  built-in  speaker.  It  is  also  available  factory 
wired  and  tested. 

*  RWX  Rcvr  kit,  PC  B  only ., $79 

•  RWX  Rra r  kit  wl  th  cabin  e  \,  s  peak&r:  S  AC  adapter S99 

■   RWX  Rcvr  wired/tested  in  cabinet  with  speaker  &  adapter,..,.  $139 


WWV  RECEIVER 


Get  time  and  fre- 
quency checks 
without       buying 

multiband  hf  rcvr.  Hear  soEar 
activity  reports  affecting  radio 
propagation.  Very  sensitive 
and  s e lective  c ry sta I  con- 
trolled superhet,  dedicated  to  listening  to  WWV  on  10.000 
MHz.    Performance  rivals  the  most  expensive  receivers. 

•  RWWV  Rcvr  kit.  PCB  only  .. . $59 

•  RWWV  Rcvr  kit  with  cabt,  spkr,  &  12Vdc  adapter  ....$89 

•  RWWV  Rcvr  w/t  in  cabt  with  spkr  &  adapter   ,,$129 


WEATHER  FAX  RECEIVER 


H131  WEATHER  FA  *  P.\LCL\\>Lh 
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Join  the  fun.  Get 
striking  images  di- 
rectly from  the 
weather  satellites! 
A  very  sensitive 
wideband  fm  receiv- 
er optimized  for 
reception  of  NOAA  APT  and  Russian  Meteor  weather 
fax  images  on  the  137  MHz  band. 

The  R139  is  lower  cost  and  easier  to  maintain  than 
synthesized  units.  And  it  is  designed  from  the  ground  up 
for  optimum  satellite  reception;  not  just  an  off-the-shelf 
scanner  with  a  shorted-out  IF  filterl 

Covers  all  five  satellite  channels.  Scanner  circuit  and 
recorder  control  allow  you  to  automatically  search  for  and 
tape  signals  as  satellites  pass  overhead,  even  while  away 
from  home. 

*  R139  Receiver  Kit  less  case $159 

*  R139  Receiver  Kit  with  case  and  AC  power  adapter $189 

*  R139  Receiver  w/t  in  case  with  AC  power  adapter $239 

*  Interna]  PC  Demodulator  Board  and  Imaging  Software  ,-,. $289 

*  TumsEile  Antenna  ..„..,.- ,..$119 

■  Weather  Satellite  Handbook . $20 


SUBAUDIBLE  TONE 
ENCODER/DECODER 


Access  all  your  favorite  closed  repeat- 
ers with  TD-5  CTCSS  Encoder/Decoder 

Encodos  all  standard  sub- 
audible  tones  with  crystal  ac- 
curacy and  convenient  DIP 
switch  $e lection .  Compre- 
hensive manual  also  shows 
how  you  can  set  up  a  front 
panel  switch  to  select  be- 
tween tones  for  several  re- 
peaters.     Receiver   decoder 

can  be  used  to  mute  receive  audio  and  is  optimized  for  in- 
stallation in  repeaters  to  provide  closed  access.  High 
pass  filter  gets  rid  of  annoying  buzz  in  receiver. 

*TO-S  CTCSS  Encoder/Decoder  Kit only  $39 

•TQ-5  CTCSS  Encoder/Decoder  Wired  /tested , $59 


HIGH  QUALITY  VHF  &  UHF  FM 
XMTR  AND  RCVR  MODULES 


FM  EXCITERS:  2W  output  continuous  duty. 

•  TA51:  for6M:2Mf220 
MHz..kit$99tw/t$169. 

•  TA451:  for  420-*75  MHz. 

kit  $99,  w/t  $169. 

•  TA901:  for  902-928  MHz, 
(O.SWout) w/t  $169. 


VHF  &  UHF  POWER  AMPLIFIERS. 

Output  levels  from  10Wto  100W  Starting  at  $99. 

Kfedraw  «;    FM  RECEIVERS: 

•     R100  VHF  FM  RECEIVERS 

Y<"«       ;*¥    Very  sensitive  -  0.1 5uV.  Superb 
^^^    T,™|||tBW^     selectivity   -   both   crystal    and 

ceramic  IF  filters,  >100  dB 
down  at  ±12kHz,  best  available 
anywhere,  flutter-proof  squelch. 

For  46-54,  72-76,  140-175,  or  216-225  MHz.  

kit  $129,  w/t  $189 

•  R144/R220  RCVRS.    Like  R10O,  for  2M  or  220  MHz, 

with  helical  resonator  In  front  end kit  $159,  w/t$2t9 

•  R451  FM  RCVR,  for  420-475  MHz.    Similar  to  R1O0 
above. kit  $129,  w/t  $189 

•  R901  FM  RCVR,  902^928MHz $159,  w/t  $219 


TRANSMITTING  AND 
RECEIVING  CONVERTERS 


Go  on  a  ham  sateMite  adventure!  Add  an- 
other band  for  the  next  contest  ThriEl  in  the 
excitement  of  building  your  own  gear,  and 
save  a  bundle. 


No  need  to  spend 
thousands  on  new 
transceivers  for 
each  band! 


Convert  vhf  and  uhf  signals  to/from  1GM 

Even  if  you  don't  have  a  1 0M  rig,  you  can  pick'  up  very 

good  used  xmtrs  &  rcvrs  for  next  to  nothing. 

Receiving  converters  (shown  above)  available  for 
various  segments  of  GM,  2M,  220,  and  432  MHz. 
Kits  from  $49,  wired/tested  units  only  $99. 
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Xmitting  converters  (at 

left)  for  2M,  432  MHz. 
Kits  only  589  vhf  or 
$99  uhf. 

Power  amplifiers  up  to 
50W  output. 


*  Buy  at  low,  factory -direct  net  prices  and  save! 

*  For  complete  info,  call  or  write  for  free  catalog. 

«  Order  by  mail,  fax,  or  phone       (9-t2  am,  i-s  pm  eastern  time). 

■  Mm.  $5  S&H  Charge       for  first  pound  plus  add1 1  weight  &  insurance 

*  Use  VISA,  Mastercard,  Discover,  check,  or  UPS  C.O.D. 


Saa  last  month's  ad 
lor  more  products 


Get  more  features  for  your  dollar  with  our 

REP-200  REPEATER! 


A  microprocessor-controlled  repeater  with 
full  autopatch  and  many  versatile  dtmf  con- 
trol features  at  less  than  you  might 
pay  for  a  bare-bones  repeater 
or  controller  alone! 
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*  kit  stilt  only  $1095 

•  fac  tory  assembled  s  till  o  nly  $  1 295 

50-54,  143-174,  213-223.  420-475  MHz.  {902-928  MHz  shghfly  higher.) 
FCC  type  sccoptfid  for  commercial  service  in  150  &  450  MHz  bands. 


Digital  Voice  Recorder  Option.  Allows  message 
up  to  20  sec.  to  be  remotely  recorded  off  the  air,  Play 
back  at  user  request  by  DTMF  command,  or  as  a  periodi- 
cal voice  id,  or  both.  Great  for  making  club  announce- 
ments!   ; .„,..  only  $100. 

REP-200C  Economy  Repeater.  Real-voice  id,  no 
dtmf  or  autopatch , Kit  only  $795,  W&TS1195, 

REP-200N  Repeater;   Without  controller  so  you  can 
use  your  own Kit  only  $695,  w&t  $995. 


You'll  KICK  Yourself 

If  You  Build  a  Repeater 

Without  Checking  Out  Our  Catalog  First! 


&£*kr-&k         Hamtronrcs   has    the  world's 
.^R«jr  jjnf?   most  complete  line  of  mod- 
■/tK^^W^a     tiles  for  making  repeaters.    In 
ni^^l^ff      addition  to  exciters,  pa's,  and 
i§f^f^l      receivers,   we   offer  the  fol- 
lowing controllers. 

COR-3.  Inexpensive,  flexible  COR  module  with  timers, 
courtesy  beep,  audio  mixer only  $49/kit,  §79  w/t 

CWID-    Traditional  diode  matrix  ID'er kit  only  $59 

CWID-2.    Eprom-controlled  ID'er. .,  only  $54Jkit,  $79  w/t 

DVR-1,  Record  your  own  voice  up  to  20  sec.  For  voice 
id  or  playing  club  announcements $59/kitt  $99  w/t 

COR-4.  Complete  COR  and  CWID  all  on  one  board.  ID 
in  eprom.  Low  power  CMOS.  .„,,.only  $99/kit,  $149  w/t 

COR -6.  COR  with  real- voice  id.  Low  power  CMOS, 
non-volatile  memory.    ...T kit  only  £99,  wftonfy  $149 

COR-5.  uP  controller  with  auto  patch,  reverse  ap,  phone 
remote  control,  lots  of  DTMF  control  functions,  all  on  one 
board,  as  used  in  REP-200  Repeater.    $379  w/t 

AP-3.  Repeater  autopalch,  reverse  autopatch,  phone 
line  remote  control.  Use  with  TD-2. kit  S89 

Four-digit  DTMF  deccderfcontroller.   Five  latching 
hff  functions,  toll  call  restrictor. kit  $79 

TD-4.  DTMF  controller  as  above  except  one  on-off  func- 
tion and  no  toll  call  restrictor.  Can  also  use  for  selective 
calling;  mute  speaker  until  someone  pages  you. ..  kit  $49 


LOW  NOISE  RECEIVER  PREAMPS 


LNG-(  )  GAAS  FET  PREAMPS 
STILL  ONLY  $591 

*  Make  your  friends  sick  with 
envy l  Work  stations  they  don't 
even  know  are  there. 

*  Install  one  at  the  antenna  and 
overcome  coax  losses. 

*  Available  for  28-30,  46-56,  137-152,  152-172,  210-230. 
4M*470,  and  800-960  MHz  hand$. 

LNW-(  )  ECONOMY  PREAMPS 
ONLY  $Z9  kit,  $44  yji  red /tested 
•  Miniature  MOSFET  Preamp 
■  Solder  terminals  allow  easy 
connection  inside  radios. 
Available  for  25-35,  35-55,  55-90,  90-120,  120-150, 
150-200,  200-270,  and  40Q-5O0  MHz  bands. 


Our  Uth  Ve;i  H 


mironics,  mc 

65-D  Moul  Rd;  Hilton  NY  14468-9535 

Phone  716-392-9430  (fax  9420) 


Corner  Beam? 

Big  Forward  Gain 

Wide  Backward  Rejection 

Exceptional  Bandwidth 

Distortion  Free  Pattern 

Your  antenna  makes  all  the  difference  at  VHF  and  UHF — It  de- 
termines transmitting  range.  It  sets  the  limit  for  weak  signal  recep- 
tion. And  it  decides  what  interference  you'll  hear  and  create. 

An  omnidirectional  antenna  radiates  uniformly  in  all  direction, 
and  it  also  hears  noise  and  interference  from  every  direction. 

A  directional  antenna  not  only  sends  your  signal  where  you 
want,  it  hears  the  signal  it's  pointed  att  rejecting  others.  It  also  lets 
you  operate  with  minimal  power,  cutting  interference  you  inflict  on 
other  stations. 


CornerBeam*  s  clean  sharp  pattern 
without  sidelobes  or  spikes  reaches  past 
the  noise  and  interference  to  get  the  mes- 
sage through.  Its  wide  rear  rejection  lets 
you  null  out  strong  nearby  signals  to  re- 
duce interference. 

Look,  what  CornerBeam  does: 
•10  dB  gain  vs,  dipole 
•40  dB  Front-to-Back 
•60  degree  Half-power  Beamwidth 
•SWR  <  L 1 : 1  across  the  band 
•No  dimension  over  4  ft 
•Mounts  directly  to  mast  or  tower 
•Vertical  or  horizontal  polarization 
•No  need  for  offset  or  side  mount 
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Measured  ConjerBeam  Pattern 

Beam  Heading  (degrees) 


+180 


60  degrees 

-Half-Power 

Beamwidth 


-OdB 


-3dB 


-10dB 


-20dB 


-30dB 


-40dB 


-180 


■90 


+90       +180 


Corner  Beats  Yagi 

A  yagi  with  the  same  gain  would 
have  a  10- ft  boom.  Yagi  bandwidth 
would  be  less  than  half.  More  important, 
CornerBeam  produces  no  side  lobes,  no 
back  lobes. 

Improved  Data  Communication 
Because  CornerBeam's  pattern  has 
no  unwanted  side  spikes,  phase  noise  is 
reduced  to  a  minimum.  The  result  is  re- 
duced data  error  rate,  faster  packet  cir- 
cuits. When  you  want  a  distortion  free 
signal,  think  CornerBeam,  not  yagi.  I 

CornerBeam  for  Repeaters 

If  your  repeater  shares 
a  frequency  with  another > 
the  deep  wide  null  toward 
the  rear  could  keep  your 
signal  out  of  the 
neighboring  repeater's 
receiver  and  turn  a  deaf  ear 
to  its  signal.  A  pair  of 
CornerBeams  can  be  com- 
bined to  privide  special  ra- 
diation footprints*  A  Cor- 
nerBeam aimed  at  an  area 
your  repeater  hears  poorly 
could  improve  service 
where  incoming  signals 
from  HTs  are  presently  too 
weak.  CornerBeam  makes 
it  possible  to  increase  re- 
peater  density  while  reduc- 
ing interference. 
Bandwidth  Pays  Off 
With  its  exceptional  bandwidth,  your 
CornerBeam  can  be  put  to  work  right  out 
of  the  box  without  special  tweaking.  It 
can  serve  you  now  when  you're  working 
repeaters  with  an  EM  handheld,  and  later 
when  you  set  out  to  work  satellites  or  go 
after  small  signal  DX  at  144.2  MHz. 


CornerBeam  can  still  be  your  beam 
when  you  join  MARS  at  143/148  MHz  or 
team  up  with  the  sheriffs  communica- 
tions interface  team  at  158  MHz. 

Scanning  Too? 

CornerBeam's  gain  &  bandwidth  ex- 
tend monitoring  range  from  aircraft  to  to 
marine  &  public  service  frequencies.B 


On  the  Internet 

wwwitsnet.com/~radventr 


Corner  Beam  Models 

Band  Max  Dim  WindLd  Price 

2  meters  4ft   <2  sqft    $145 

220  MHz  4ft    <lsqft     $145 

70  cm  3  ft    <1  sqft    $115 

Dual  146/435    4ft    <3  sqft    $165 

Construction:  Aircraft  aluminum. 
Booms  are  square.  Elements  are  sol- 
id rod.  Stainless  hardware  included 
for  tower  and  mast  mounting  accepts 
up  to  L5"  dia.  mast  and  may  be  ro- 
tated for  vertical  or  horizontal  polari- 
zation. Connector  is  S0239  for 
VHF,  N  female  for  UHF.  Dual-Band 
antenna  has  separate  driven  ele- 
ments, weighs  only  10  pounds. 

Dimensions  given  in  table  are  for 
reflector  elements  &  booms. 

Options;  Commercial  Frequency  $45. 

Duplexer:  Add  $80  for  VHF/UHF 
Duplexer  and  cabling  for  single  coax 
feed  of  Dualband  146/435  Corner, 

Shipping:  UPS  ground  to  continental 
USA  ($HS&H).  Air  Parcel  Post  to 
HI,  AK,  &  Posessions  ($14  P&H). 
Canada  ($16  P&H). 
Allow  2  weeks  for  delivery. 
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□  Yes,  I  want  Performance  in  My  Corner! 

Send  my  CornerBeam:  _2m, 220MHz, 70  cm, Dual  146/435. 

Options: DualBand  Duplexer, Commercial/Marine.  Frequency: 

Name Amt.  Enclosed 


i 


Call_ 
Street. 
City_ 


Phone 


Unit 


State 


Zip. 


AntennasWest 

Box  50062-S  Provo  UT  84605 


InfoPak 
$1 


Tech  801  373  8425  Fax  801  373  8426 


Hotline 


800  926  7373 
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Manuscripts"  Contributions  for 
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Contract:  Reading  this  constitutes  your  agreement  tor  within  a  fortnight,  share  with  at  least  one  non-amateur 
the  thrill  of  your  first  days  as  a  ham.  Or,  if  you  aren't  yet  a  ham,  find  one  to  share  his/her  story  with  you.  it's 
contagious. 


Number  1  on  your  Feedback  card 


Neuer  snv  DIE 


Wayne  Green  W2NSD/1 


Tampa:  November  23rd 

Yep,  controversial  Wayne 
Green  spcaketh!  Come  see  what 
all  ihe  fires  is  about.  From  noon 
uiuil  2  p.m.  at  the  Tampa 
Hamfest  ITl  be  talking  a  blue 
streak  und  answering  questions. 
On  anything,  so  come  armed. 
Yest  I'll  talk  ahoui  ihe  possible 
futures  for  the  hubby.  Yes*  ITl 
talk  about  religious  issues  such 
as  CW,  Yes,  ITl  talk  about  the 
hobby  going  to  hell  in  a 
handbaskct.  Yes,  ITl  talk  about 
the  adventures  amateur  radio  af- 
fords, and  the  excitement  that 
pioneering  new  modes  provides. 
Yes,  Til  explain  the  secret  Tor 
making  all  the  money  you  want. 
Yes,  Til  talk  about  how  you  can 
add  at  least  20-30  years  to  your 
life,  if  you're  interested.  These 
arc  exciting  limes,  with  cold  fu- 
sion emerging  as  a  new  power 
source,  with  new  discoveries 
about  water,  magnetism,  health 
maintenance  and  repair,  the 
mind  and  its  repair,  aliens,  UFOs 
and  other  ridiculous  stuff  getting 
more  real  as  you  look  into  them. 

Yes,  ril  explain  about  some 
of  the  exciting  books  you  can 
read  to  get  your  mind  working 
again,  Did  NASA  really  fake  the 
moon  landings  or  has  Wayne 
been  conned  by  a  clever  new 
book?  Have  there  really  been 
highly  advanced  past  civiliza- 
tions? Do  you  have  any  under- 
standing of  how  digital  radio  and 
television  are  going  to  change 
things?  And  how  you  may  be 
able  to  bene  Hi  in  a  big  wray  from 
these  changes?  There  are  bil- 
lions to  be  made  in  these  emerg- 
ing technologies.  Are  you  jusi 
going  to  passively  watch  it  all 
happen,  or  will  you  get  in  there 
and  help/ 

Bill  Gates  was  there  first  with 
microcomputer  software.  Steve 
Jobs  was  there  first  with  a 
single-board  computer.  They've 
done  fairly  well  as  a  result.  They 
saw  opportunities  and  actually 


did  something  about  them.  Moti- 
vation. Determination.  Persever- 
ance. Never  Say  Die!  Okay? 

Hey.  don't  forget  to  have 
lunch  early  so  I  won't  have  to 
listen  to  your  stomachs  growl- 
ing. Besides,  thatTI  help  me  put 
you  lo  sleep. 

An  Engineer  Shortage? 

Between  an  article  in  the  LA. 
Times  and  a  recent  PBS  show, 
my  contention  that  there  is  a  des- 
perate need  for  engineers  has 
been  confirmed.  The  Times  ar- 
ticle went  into  detail  on  the 
lengths  some  companies  arc 
having  to  go  in  iheir  search  for 
engineers.  Like  the  California 
company  thai  heard  about  an  en- 
gineering department  in  Florida 
being  downsized.  They  hired  the 
engineers,  setting  up  an  office 
for  them  in  Boca  Raton  so  they 
wouldn't  have  to  relocate.  They 
then  set  up  a  communications 
system  so  they  could  be  in  close 
touch  with  the  home  office. 

We  IK  we  know  that  more  and 
more  software  firms  are  farming 
out  their  work  on  contract  to 
companies  in  India  and  Pakistan, 

More  and  more  Silicon  Valley 
firms  are  hiring  Chinese.  Indeed, 
some  have  whole  Chinese  de- 
partments, where  many  meet- 
ings are  conducted  in  Chinese 
That  makes  sense  since  Asians, 
on  the  average,  have  about  a  1.0- 
point  1Q  advantage  tycs,  they're 
smarter  than  us),  plus  they  have 
an  incredibly  strong  work  ethic, 
something  we've  managed  lo  vir- 
tually eliminate  in  American 
youngsters.  And  the  US,  com- 
pared to  life  in  China,  is  a  golden 
land  of  opportunity  where  hard 
work  and  skills  pay  off. 

My  proposal  is  to  use  amateur 
radio  as  a  way  to  interest  our 
kids  in  electronics  so  we'll  have 
more  American  engineers,  tech- 
nicians and  scientists  in  the  next 
century*  Alas,  few  kids  today 
even  know  amateur  radio  exists. 


Our  ham  clubs,  with  few  excep- 
tions, are  making  little  effort  to 
generate  more  hams.  Docs  your 
club  get  announcements  of 
meetings  and  other  activities 
listed  in  the  local  papers?  Has 
your  club  made  an  effort  to 
sponsor  radio  clubs  in  local 
schools?  Has  your  club  donated 
ham  magazine  subscriptions  lo 
local  school  libraries? 

When  I  got  interested  in  ama- 
teur radio  the  first  place  1  went 
to  was  the  school  library.  There  I 
found  a  really  great  magazine. 
Radio.  It  goL  me  fired  up  to  start 
building  ham  equipment. 

When  I  give  talks  to  kids  in 
the  5th  and  6th  grades  they  get 
all  excited  about  our  hobby. 
They  know  about  CB,  but  that's 
old  stuff  now.  Few  have  ever 
even  heard  about  what  we're  do- 
ing. How  long  are  you  going  to 
keep  ignoring  our  (your)  kids? 

Heck,  if  they  start  automating 
our  fast  food  restaurants  a  whole 
generation  of  kids  will  be  unem- 
ployed. Hmm,  let's  see,  now  if 
we  combined  the  old  Automat 
system  with  a  microwave  for 
each  food  slot,  customers  could 
get  hot  sandwiches  and  stuff 
without  any  counter  help.  And 
the  sandwiches  could  be 
precooked  and  assembled  in 
factories  by  machines  ... 

Tech  Update 

The  AIDS  cure  1  described  in 
my  February  editorial  hasn't  hit 
Time  yet*  but  it  is  finally  getting 

published  in  some  medical  jour- 
nals,  so  the  word  is  starting  to 
get  around. 

1  sent  letters  \o  my  two  sena- 
tors and  representatives  in 
Washington,  asking  if  they  were 
interested  in  the  AIDS  cure*  One 
answered,  saying  I  should  gel  in 
touch  with  the  FDA  if  I  had  a 
problem.  So  I  wrote  lo  the  head  of 
the  FDA  and  to  the  Health  cabinet 
member.  You  guessed  iu  after  six 
months,  no  answer,  I  also  wrote  lo 


the  editors  of  Time,  Newsweek,  US 
News,  Forbes,  Fortune,  and  a  few 
other  magazines.  No  answer  from 
an  v  of  them. 

Is  it  that  no  one  of  importance 
reads  their  mail  anymore?  I  read 
mine,  but  then  I  don't  count  as  a 
person  of  importance,  except  in 
my  own  mind. 

I  see  that  TNT  is  going  to 
broadcast  a  film  on  Amelia 
Earhart.  Well,  they  haven't  con- 
tacted me,  and  as  far  as  1  know, 
Tm  one  of  the  few  people  alive 
who  knows  the  inside  story  of 
her  last  trip.  Frankly,  Vm  disap- 
pointed in  you.  I*ve  written 
about  this  and  you  haven't 
passed  the  word.  So  I  watched 
the  recent  TV  program  about 
Amelia  blunder  around,  and 
ditto  the  author  of  the  recent 
Earhart  book.  Tsk.  Hey,  she  was 
a  spy  for  the  Navy,  and  I  knew  it 
before  she  made  her  trip*  as  I've 
explained, 

I've  been  hoping  to  get  some 
people  in  Congress  interested  in 
the  cold  fusion  developments. 
I've  had  everv  bit  as  much  sue- 
cess  m  getting  answers  on  thai 
subject.  Things  have  been  mov- 
ing fast  in  the  cold  fusion  depart- 
ment. The  University  of  Siena, 
Italy,  demonstrated  a  nickel-hy- 
drogen system  which  generated 
lots  of  power  and  kept  on  doing 
it  for  weeks  after  all  input  was 
removed.  It  didn't  stop  by  itself, 
they  had  to  stop  it.  This  is  par- 
ticularly interesting  in  thai  the 
reaction  has  been  at  relatively 
high  temperatures  (around 
500°F),  so  it's  a  more  efficient 
system.  The  estimates  I've  seen 
are  on  the  order  of  300  kilowatts 
from  three  grams  of  nickel.  The 
university  has  not  been  forth- 
coming on  their  system  for  initi- 
aling the  reaction,  but  from  the 
pictures  Tve  seen  it  doesn't  look 
very  complicated.  This  is  obvi- 
ously not  a  chemical  reaction, 

Cold  fusion  presents  a  won- 
derful opportunity  for  experi- 
menters. First,  it  doesn't  cost  a 
bundle  to  experiment  in  the 
field-  Second,  it  doesn't  take  a 
Ph.D.  in  chemistry  or  physics,  or 
anything  else,  for  thai  matter. 
This  is  a  whole  new  field  and 
there  are  few  experts  yet.  You 
eould  be  one,  if  you  wanted. 
Third,  all  of  the  research  in  this 
field  so  far  has  been  empirical, 
which  means  everyone  involved 
is  trying  this  and  that,  and  seeing 
what  works  and  what  doesn't. 

Pons  and  Fleischmann  got 
started  with  this  because  they'd 

run    across    an    anomaly    that 
Continued  on  page  9 
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Synthesized 

FM  Stereo 

Transmitter 


Microprocessor  controlled  for  easy  treq 
programming  using  DIP  swathes,  no  drift,  your  signal  is  rock 
soIkJ  an  the  lime  jus!  like  the  commercial  stations  Audio  quality 
is  excellent  connect  to  me  line  output  ol  any  CO  player,  tape 
deck  or  mike  mixer  and  you're  on-ihe-air.  Foreign  buyers  will 
appreciate  the  high  power  output  capability  of  the  FM  ZS;  many 
CanObean  folks  use  a  single  FM-25  to  cover  the  whole  island* 
New,  improved,  dean  and  hum  free  runs  on  either  12  VOC  or 
1 20  VAC.  Kit  comes  complete  with  case  set,  whip  antenna.  120 
VAC  power  adapter  -  easy  one  evening  assembly. 

Ftf-25,  Synthesized  FM  Stereo  Transmitter  Kit $129.95 


Tunable  FM 


Transmitter 


A  tower  cost  alternative  to  ctr  righ  pertorrnance  transmitters. 
Offers  grea:  value,  tunable  over  the  88- 1 00  MHz  FM  broadcast 
band,  plenty  of  power  and  our  manual  goes  into  great  detail  out- 
inrtj  aspects  or  antennas,  rransmtting  range  and  the  FCC  rules 
and  regulations .  Connects  to  any  cassette  deck,  CO  player  or 
mixer  and  you  re  onine-a*.  youl  be  amazed  at  the  exceptional 
audio  quality!  Runs  on  interna)  9V  battery  or  external  power  from 
5  to  IS  VOC.  or  optional  120  VAC  adapter.  Add  Our  matching 
case  and  whip  antenna  set  lor  a  nee  wished  look. 

FM-1QA,  Tunabte  FM  Stereo  Trarismitler  Kit $3435 

CFH,  Matching  Case  and  Anlenna  Set, $14.95 


RF  Power 

Booster 

Amplifier 


Add  some  serious  muscle  to  your  signal,  boose  power  up  to  1 
watt  over  a  frequency  range  of  100  KHz  to  over  1000  MHz! 
Use  as  a  lab  amp  lor  signal  generators,  plus  many  foreign  users 
employ  the  LPA*  1  to  boost  the  power  of  Iheir  FM  Stereo  trans- 
mitters, providing  radio  service  through  an  entire  town.  Power 
required:  12  to  15  volts  DC  at  250mA,  gain  of  3BdG  at  10  MHz, 
10  dB  at  1  COO  MHz.  For  a  neat  professionally  finished  look,  add 
the  optional  matching  case  set, 

LPA-t,  Power  Booster  Amplifier  Kil $39.95 

CLPA,  Malching  Case  Set  tor  LPA-1  Kit- . , , . ,  $14.95 

LPA-IWT,  Fully  Wired  LPA-1  with  Case . $99.95 


Pl.ll.MUJ.Jl.    l^l 


Micro  FM 
Wireless  Mike 


World's  smallest  FM  transmitter  Size  ol  a  sugar  cube  I  Uses 
SMT  (Surface  Mouni  Technology)  devices  and  mini  etectreT  con- 
denser microphone,  even  the  battery  is  included.  We  grve  you 
two  complete  sets  of  SMT  parts  lo  allow  for  any  enors  or 
mishaps-build  it  carefully  and  you've  got  extra  SMT  parts  to 
build  another!  Audio  quality  and  pek-up  is  unbelievable,  trans- 
mission range  up  to  300  feet,  tunable  to  anywhere  in  standard 
FM  band  88  toiOB  MHz.  7/Tw  x  3WTh  %  3/41^. 

FT*-5  Micro  FH  Wiretess  Mike  Kit, $1935 


Crystal 

Controlled 

Wireless 

Mike 


Super  stable,  drift  free,  not  affected  by  temperature,  metal  or 
your  body!  FreQuency  is  set  by  a  crystal  tn  the  2  meter  Ham 
band  Of  146&35  MH2,  easily  picked  up  on  any  scanner  radio  or 
2  meter  rig.  Changing  the  crystal  to  put  frequency  anywhere  in 
the  140  to  160  MHz  range-crystals  cost  only  frve  or  m  dolars. 
Sensifre  etectrei  ootmmM  mke  ccKs  uo  nti  sc*rs  amtm 
in  a  room  and  transmit  up  to  1 4  rrile.  Powered  by  3  volt  Lithium 
or  pair  ol  wafch  banenes  whth  are  included   Uses  the  latest  in 
SMT  surface  mount  pans  and  we  even  include  a  few  extras  in 
case  you  sneeze  and  loose  a  part1 

FIW,  Crystal  Controlled  FM  Wireless  Hike  Kit $3935 

FIHWT  Fully  Wired  F!W ... $6935 


Call  for  our  Free  Catalog  ! 


Super  Pro  FM  Stereo 
Radio  Transmitter 


A  truly  professional 
frajuencysynfte- 
sized  FM  Stereo 
iransnurer  station  in 
one  easy  louse, 
handsome  cabinet. 
Most  radio  stations 
requreawhote 
equipment  rack  to 
hokJ  al  the  features 
we've  packed  "mo  me  FM-100,  Set  frequency  eastfy  with  the 
UpDownfreq  buttons  and  the  tug  LED  dgitaJ  display  Plus 
there's  input  low  pass  filtering  mat  gives  great  sound  no  matter 
what  the  source  (no  more  squeals  or  swshng  sounds  from  cheap 
CO  player  inputs!)  Peak  imflers  for  maximum  punch'  in  your 
audio  -  without  over  mockJafion,  UED  bargraph  meters  for  easy 
setting  of  auSo  levete  and  a  bull-in  mixer  with  mike  and  fine  level 
inputs.  Churches,  drive-ins,  schools  and  colleges  find  the  FIMOG 
to  be  the  answer  to  thetr  transmttmg  needs,  you  wit  too  No  one 
offers  an  these  features  at  tfus  price!  Kit  includes  sharp  looking 
metal  cabinet,  whp  antenna  and  120  volt  AC  adapter.  Also  runs 
on  12  vote  DC. 

We  afeo  offer  a  high  power  ewott  version  ot  (he  FM-W  that's 
tufty  assembled  with  one  watt  ot  RF  power,  for  mites  of  program 
coverage.  The  export  version  can  onty  be  stopped  outside  the 
USA,  or  within  the  US  if  accompanied  by  a  signed  statement  that 
the  urit  wit!  be  exported. 

FM-100,  Professional  FM  Stereo  Transmitter  Kit $299.95 

FM-100WTTFuiy  Wired  High  Power  FH-1 00 $429.55 


Speech 

Descrambler 

Scrambler 


Decode  all  thai  gbberish!  This  is  the 
popular  descrambler  /  scrambler  that  you've  read  about  in  all  the 
Scanner  and  Electronic  magazines.   The  lechnology  used  is 
known  as  speech  inversion  which  is  compatible  with  most  cord- 
less phones  and  many  police  department  systems,  hook  it  up  to 
scanner  speaker  terminals  and  you're  in  business.  Easily  config- 
ured for  any  use:  mike,  line  level  and  speaker  output/inputs  are 
provided.  Atso  communicate  in  lotai  privacy  over  telephone  or 
radio,  lull  duplex  operation  -  scramble  and  unscramble  at  the 
same  time.  Easy  to  build,  all  complex  circuitry  contained  in  new 
custom  ASIC  chip  for  clear,  clean  audio.  Runs  on  9  to  15VDC, 
RCA  phono  type  jacks.  Our  matching  case  sei  adds  a  super  nice 
professional  look  to  your  kit. 

SS-70A,  Speech  Descrambler/Scrsmbler  Kit $39.95 

CSS,  Custom  Matching  Case  and  Knob  Set $14.95 

SS-70AWT,  Fully  Wired  SMOA  with  Case $79.95 

AC12-5, 12  Volt  DC  Wall  Plug  Adaptet . . . $9.95 


Tone-Grabber 

Touch  Tone 

Decoder / 

Reader 


Dialed  phone  numbers, 
repealer  codes,  control 
[codes,  anywhere  loxh- 
lones  aft  used,  your  TG-i  wU  decode  and  store  any  number  it 
hears.  A  simple  hook-up  to  any  radio  speaker  or  phone  line  is  all 
that  is  required,  and  since  the  TG-1  uses  a  central  otfee  qualify 
decoder  and  rricroprocessor,  it  will  decode  digits  at  virtually  any 
Speed!  A  256  digit  non-votaSe  memory  stores  numbers  for  100 
years  -  even  with  the  power  turned  oft,  and  an  6  dial  LED  display 
allows  you  to  scroll  througn  anywhere  in  memory.  To  make  it  easy 
to  pick  out  numbers  and  codes,  a  dash  is  inserted  between  any 
group  or  set  of  numbers  thai  were  decoded  more  than  2  seconds 
apart.  The  TG-1  runs  from  any  7  lo  1 5  volt  DC  power  source  and 
is  both  voftage  regulated  and  crystal  controlled  for  the  ultimate  rv 
stabity.  ^  stand-alone  use  add  our  marching  case  set  tor  a 
clean,  professionally  finished  prqed.  We  have  a  TG-i  connected 
up  here  at  the  Ramsey  lactory  on  the  FM  radio  Its  fun  lo  see  ihe 
phone  numbers  thai  are  rialed  on  the  morning  radio  show! 
Although  me  TG-1  requires  less  ten  an  evenng  to  assemble 
(and  s  fun  to  build,  tool),  we  offer  the  TG*1  My  wired  and  tested 
m  matching  case  lor  a  special  price. 

I  &  1 1  lone  vf&Db6f  tut  ...... ,.,.  ^ ........ .  KrU-w 

CTG.  Matching. Case  Set  lor  TG-1  M.  .......... $1195 

TG-1WT,  Billy/Wired  Tow  Grabber  with  Case , $14935 

AC12-M2  Volt  DC  Wall  Plug  Adapter $9.95 


ft  Mini-Peeper 
9  Micro  Video 
Camera 


Super  stria!,  hiqh  quality 
Mly  assembled  B  &  W 
CCD  TV  camera  the  sire 
ol  an  ce  cube!  Provides  exceftent  pictures  fn  tow  light  (2  Iuk),  or 
use  our  IR-  \  Infra-Red  light  source  to  invisibly  illuminate  an 
entire  room  on  a  pitch  black  nights  Imagine  the  possibilities... 
build  A  into  a  smoke  detector,  wal  dock,  lamp.  oook.  radio. 
E  iacl  same  camera  that's  in  big  buck  detectfve  catalogues  and 
stores  Kit  includes;  fuiy  assembled  CCD  camera  module,  con- 
nectors, interface  PC  board  hi  with  proper  voltage  regulation 
and  filtering,  hook-up  details,  even  a  mm  riKrophone  for  sensi- 
tive sound*  Two  models  available:  Wide  Angle  Lens  3.6mm12. 
adjustable  locus  lens.  92  degree  view;  Pinhole  Lens  5.5mm14.5. 
60  degree  view  The  Pinhole  Lens  s  physcatty  much  flatter  and 
provides  even  greater  depth  off  ecus.  The  camera  rtseflts  1.2* 
square.  The  Wide  Angle  Lens  fs  about  1 '  long,  Pinhole  Lens 
about  MT,  interface  PC  board  is  1™  x  2"  and  uses  RCA  jacks  tor 
easy  hook-up  to  VCRs,  TVs  or  cable  runs.  Power  required  is  9 
to  14  VDC  0  150  mA.  Resolution:  380  1 350  Ires.  Instruction 
manual  tartans  ideas  on  rroun&ig  and  ofegueng  !he  Mini- 
Peeper  along  with  info  on  adding  one  ot  our  TV  Transmner  kits 
{such  as  the  MTV  7  unit  be*ow)  for  wireless  trans-Tission1 

WM,  Woe  Angle  Lens  CO)  TV  Camera  Outfit $169.95 

IIP-1PH,  Pin-HoJe  Lens  CC0  TV  Camera  Outfit. S189J95 


MicroStation 
Synthesized 

UHFTV 
Transmitter 


Now  you  can  be  in  the  same  league  as  James  Bond.  This 
transmitter  is  so  small  that  it  can  fit  into  a  pack  of  cigarettes  ■ 
even  including  a  CCD  TV  camera  and  battery1  Model  airplane 

enthusiasts  put  Erie  MTV-7A  into  airplanes  for  a  dynamte  view 
from  trie  cockpit,  and  the  MTV-7A  Is  the  transmitter  of  choice  for 
balloon  launches.  Transmitter  features  synthesized,  crystal  con- 
trolled operation  for  drift-free  transmission  of  both  audio  and 
video  on  your  choice  of  frequencies:  Standard  UHF  TV  Channel 
52  {which  should  only  be  used  outside  of  [tie  USA  lo  avoid  vio- 
lating FCC  rules),  and  439.25  MHz  or  91 1.25  MHz  which  are  in 
the  amateur  ham  bands.  The  439  25  MHz  unit  has  the  nifty 
advantage  of  being  able  to  be  received  on  a  regular  cable- 
ready"  TV  set  tuned  to  Cable  channel  68,  or  use  our  ATV  74 
converter  and  receive  il  on  regular  TV  channel  3,  The  91 1 .25 
MHz  unit  is  suited  for  applications  where  reception  on  a  regular 
TV  is  nol  desired,  an  ATV-79  must  be  used  lor  operation.  The 
MTV-7As  output  power  is  almost  100  mW,  so  transmitting  range 
■5  pretty  much  "line-ol-sight1  which  can  mean  many  miles!  The 
MTV- 7 A  accepts  standard  black  and  white  or  color  video  and 
has  its  own,  onboard,  sensitive  electret  micorphone.  The  MTV 
7 A  is  available  in  kit  form  or  fully  wired  and  tested.  Since  the 
latest  in  SMT  (Surface  Mouni  Technology)  is  used  to  provide  for 
the  smallest  possible  size,  the  hit  version  ts  recommended  lor 
experienced  builders  only  Runs  on  12  VDC  @  150  mA  and 
includes  a  regulated  power  source  for  a  CCD  camera. 

WTV-7A,  UHF  TV  Channel  52  Transmitter  Kit (159.95 

MTV-7AWT,  Fully  Wired  Channel  52  Transmitter $249.95 

WTV-7A4, 439.25  MHz  TV  Transmitter  Kil $159.95 

HWA4WX  Fulfy  Wired  439.25  mi  Transmitter $249,95 

MTV-7A9, 911.25  MHz  TV  Transmitter  Kit $179.95 

MTV-7A9WI  Fully  Wired  91 1 .25  MHz  Transmitter $269.95 

ATV-74, 439.25  MHz  Converter  Kit, , „.,  $159,55 

ATV-74WT,  Fully  Wired  439.25  MHz  Converter $249.95 

ATV-7S. 911.25  MHz  Converter  Kit , .5179.95 

ATV-79WT,  Fully  Wired  911*25  MHz  Converter ....$269.95 


RAMSEY  ELECTRONICS,  INC. 

793  Canning  Parkway 

Victor  NY  14564 

Order  Toll-free:  1-800-446-2295 

Sorry,  no  tecii  info  or  order  status  at  this  number 

Technical  Info,  Order  Status 
Call  Factory  direct:  (716)  924-4560 


U2stof»d 


-         ■  -  - 


Dt;C»''j£R 


ORDERING  «FD;  Satsfacoon  GLtararteeo  Examne  lor  1 0  days*  *  not 
rieased,  reftjm  in  ongral  form  for  refund.  Add  $4  95  tor  srtppng,  hen- 
ding  and  insurance.  Otf&£  under  S2Q.  add  S3  00  NY  restiens  add  7\ 
sales  tax.  Sony,  no  COOs  fore^n  orders  add  20%  tot  surface  mad  or 
use  credii  card  and  soeofy  sftppng  memoes. 
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Letters 


Number  6  on  your  Feedback  curd 


Elmer  Sinclair  KD4JUH, 
This  was  prompted  by  the  read- 
ing of  K9KPNTs  piece  on  the  May 
"Ham  to  Ham"  page.  Since  decid- 
ing late  in  life  to  get  a  ham  ticket. 
I  have  had  a  fruitless  though 
amusing  time  looking  for  the  ori- 
gin of  the  term  "PER"  In  explain- 
ing it*  all  references  I've  found  in 
the  amateur  radio  literature,  as 
well  as  ihe  answers  I've  received 
by  raising  the  question,  have  re- 
verted to  the  classical  explanation 
of  power  using  cms  values  of  volt- 
age and  current.  Some  explana- 
tions confuse  me  by  carelessly 
using  terms  such  as  "average" 
when  "effective"  is  meant.  The 
average  value  of  a  sinusoidal  cur- 
rent is  zero;  the  effective  (rms) 
value  is  that  which  will  produce 
the  same  heating  effect  in  a  resis- 
tor in  the  same  given  time  as  a  DC 
current  of  the  same  value.  By  de- 
duction, the  same  is  true  of  a  si- 
nusoidal voltage,  because  V=iR. 


From  the  Ham  Shack 

But  i=  Q/U  which  is  a  certain 
charge  moving  past  a  given  point 
in  a  certain  time  iAt";  the  standard 
value  of  **V*  is  one  second.  Fur* 
thcrmore*  since  power  is  a  func- 
tion of  current,  it  also  has  a  time 
component,  namely  the  same  one 
as  %"  So  what  is  the  meaning  of 
"peak"  when  used  in  conjunction 
with  power,  as  in  "PEP"?  If  it  is 
an  event  having  a  time  span  of 
less  than  one  second,  what  is  the 
unit  for  PEP?  If  it  can  be  defined 
with  more  traditional  terms,  why 
don't  we? 

Troublemaker  ...  Wayne. 

Stephen  Early  N05HLTte  FCC 

has  been  lobbied  heavily  by  a  small 
group  of  hams  who  advocate  the  pcr- 
pctuation  of  the  Morse  code  requiie- 
ments  for  operators  on  frequencies 
below  30  MHz  (RR2735).  The  san* 
group  appears  to  also  be  upset  with 
the  no-code  licenses.  But  without  the 
no-coders  the  hobby  was  slowly 
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@30@ft  ®MHMM  39®  ©GOGS' 

$179,501! 


CCD8S0C 


PERFECT  FOR  ALL  YOUR 
AJV  &  GRAPHICS  APPLICATIONS 

WITH  MACRO  FOCUS 

CCTV  CORP 

280  HUYLEH  STREET,  SOUTH  HACKENSACK,  HJ  07GO6 
261^*69-9595  ■  300-221  22-10  *  FAX  201  4990111 

PLEASE  CONTACT  US  FOR  MORE  INFORMATION 


CIRCLE  133  ON  READER  SERVICE  CARD 


dying.  These  new  haras  arc  not  orga- 
ni/ed,  therefore  they  have  no  voice. 
If  the  old-timers  think  the  code  is  so 
critical,  we  should  have  proficiency 
tests  for  their  license  renewal.  How 
about  polling  die  newcomers  on  the 
value  of  the  code  test? 

First,  I  checked  the  Call  ha  ok 
to  make  sure  my  leg  wasn  *t  being 
pulled  by  the  calL  Thats  a  call 
I*d  pay  good  money  for.  book, 
Stephen,  the  ARRL  is  going  to  do 
whatever  it  takes  to  preserve  the 
code  test.  The  League  directors 
I've  known  have  always  said  that 
Novices  and  Techs  aren't  really 
hams,  so  you  can  bet  their  inter- 
ests are  not  being  considered.  A 
high  percentage  of  the  no-coders 
do  not  read  any  ham  magazine. 
Too  technical.  They  aren l/  inter- 
ested, by  and  large,  in  upgrading. 
2m  repeaters  beats  the  heck  out 
ofCB,  and  that's  that  .„  Wayne. 

Mike  Carbaugb  WA3HDQ.  I've 
had  my  ticket  since  the  10th  grade,  in 
1967. 1  worked  a  lot  of  6m  AM  and 
2m  FM  back  when  2m  was  ftia  It 
seems  like  nowadays  each  repeater 
has  its  own  little  "group,"  but  I  still 
use  an  HT  in  my  car  during  my  52- 
mile  daily  commute.  J  faded  away 
from  hamming  in  the  late  '70s,  but 
came  back  when  Techs  got  10m.  I'm 
using  a  40m  dipole,  thanks  to  an  ar- 
ticle in  your  magazine,  I  just  bought  a 
PK-88  TNC  and  am  looking  for  a  PC 
1  joined  AMSAT  and  listen  to  the 
"birds,"  The  2m/J0m  crosslink  re- 
peaters arc  a  lot  of  fun+  Try  them,  if 
there  are  any  in  your  area.  Clubs 
should  do  more  for  newer  hams, 
and  let  them  do  some  operating  on 
Field  Day,  and  during  contests  and 
special  events.  And  cut  down  on  the 
business  meetings! 

On  my  last  125  10m  contacts, 
63  were  Novice  or  Tech,  20  were 
Generals,  24  Advanced,  and  18 
Extras.  Techs  seem  to  have  re* 
vived  activity  on  the  band.  1  agree 
with  you,  and  so  do  many  other 
silent  hams:  To  hell  with  the  code! 
If  s  holding  many  good  potential 
hams  back. 

If  readers  will  send  in  a  list  of  the 
repealers  which  offer  erossband  con- 
tacts, Vd  love  to  print  a  list.  Give  me 
the  input  channel,  any  coding  re- 
quired, ami  output  crossband frequen- 
cies. Back  in  1970  my  WR1AAB 
repeater  could  be  toggled  to  6m  or 
10m  by  users,  and  it  was  a  bail  to  tt$e 
„.  Wayne. 


UrTy  Pitt  KB0MOT.  Wayne,  I 
like  your  editorials,  but  1  disagree  with 
your  comments  on  the  code  require- 
ments for  the  General  license.  I'm  a 
Tech-Ptus,  after  starting  as  a  no-code 
Tech  Til  soon  be  a  General.  1  enjoy 
the  challenge  of  the  code.  Don't  make 
the  ticket  an  easy  thing  to  get  1  like 
CW  and  have  purchased  a  Bencher 
paddle  and  top-of-the-line  MFJ 
keyer.  Hi  bet  this  letter  won't  be  in 
the  magazine. 

You  lose!  CW  is  fun  and  thou- 
sands of  hams  are  having  a  great 
time  using  it.  But  at  a  time  when 
we  are  desperate  for  more  hams, 
the  artificial  barrier  to  the  hobby 
could  lose  everything  far  us*  So 
let's  get  in  as  many  newcomers  as 
we  can  and  then  sell  them  on  the 
fun  of  using  ihe  code.  You  appar- 
ently have  no  problem  with  the 
government  telling  you  what  to 
do,  whether  it  makes  sense  in  view 
of  today  s  technology  or  not ,  /  am 
a  big  fan  of  small  government, 
and  a  minimum  of  it  telling  us 
what  we  have  to  do.  And,  other 
than  being  a  fun  mode  of  commu- 
nications for  us,  CWhas  little  else 
to  offer  these  days.  Its  as  out  of 
date  as  spark  and  smoke  signals. 
When  I  first  got  on  the  air  in  1938 
95%  of  all  ham  contacts  were  via 
CW.  The  latest  estimates  put  CW 
activity  at  about  5%  .„  Wayne  . 

Pete  Theiler  KI4KN  1  always 
enjoy  reading  your  editorials  and, 
based  on  your  recommendations, 
I  have  been  reading  about  the  in- 
fluences of  electric  and  magnetic 
fields  on  life  processes.  Years  ago. 
a  friend  of  mine  in  Europe  used  a 
device  that  passed  a  minute  elec- 
tric current  (on  the  order  of  50- 
200  pA)  through  the  body  This 
was  simply  a  battery,  pot,  and 
electrodes.  I  think  it  was  a  com- 
mercial device.  My  friend  suf- 
fered from  fainting  spells 
and  other  disorders.  He  swore  the 
device  helped  him  by  stimulating 
his  blood  circulation  and  that 
it  also  speeded  up  healing*  1  had 
not  taken  any  of  this  too  seriously 
until  1  began  to  read  Dr.  Becker's 
Cross  Currents  and  decided  that 
there  may  be  something  to 
it.  Thanks  for  your  help  and 
keep  giving  us  hell  in  your  edito- 
rials; most  of  us  are  just  too 
complacent. 

Bob  Beck's  latest  claims  are 
that  he  has  over  200  authenti- 


What  Can  Dual  DSPs 
Do  For  You? 
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Eliminate  power 
line  noise 
before  it 
enters  the 
receiver 


jr/' 


NIR-12  Dual  DSP  Noise  Reduction  Unit 

The  NIR-12  is  the  most  advanced  DSP  noise  reduction  unit  available. 
Unparalleled  performance,  super- selective  FIR  filters,  fully  adjustable  center 
frequency  and  bandwidth,  both  Dynamic  Peaking  and  Spectral  Subtraction 
Noise  Reduction,  spectral  multi-tone  NOTC1 1  filter  All  NIR-12  modes  are 
usable  simultaneously,  Use  on  all  operating  modes  including  AMTOR  ami 
PACTQR.  Installed  between  the  receiver  audio  and  external  speaker.  $349.95 

ANC-4  Antenna  Noise  Canceller 

Eliminates  power  line  noise  before  it  enters  the  receiver  to  let  you  hear 
signals  you  did  not  know  were  there.  Reduce*  any  locally-generated  noise 
typically  50dB.  Usable  between  lOOkllz  and  80MHz.  Noisewhip  and  wire 
antenna  supplied  with  each  unit.  Auto  xmit  switchover  tip  to  200W, 
Installed  between  the  antenna  and  receiver,  SI  75,00 


JPS  Communications  Inc. 
ORDER  LIHE  800  533  3819 

http://ernporitim.turnpike.net/J/JPS/jps,html. 


P.O.  Box  97757  *  Raleigh  NC  27624  7757  ♦  USA 

Tech  Line:  919  790.1048 

Fax:  919.790.1496 

Email:  jps@  nando.net 


voted  AIDS  cures,  with  no  known 
failures  so  far.  But  is  this  enough 
to  interest  AIDS  activists?  No, 
let's  budget  a  few  more  hundreds 
of  millions  of  government  money 
into  research  for  a  drug  cure  „. 
Wayne. 

Ken  Young  KD4WXW.  I  have 

been  reading  your  editorials  for  a  year 
or  so  and  agree  with  many  of  your 
ideas  and  suggestions.  Tm  15  and 
have  had  my  license  for  several  years 
now;  hut  my  friends  in  high  school 
don* i  really  understand  anything 
about  our  hobby.  Last  year  I  decided 
to  start  a  radio  club  far  my  high  school 
and  T  ve  managed  to  get  several  mem- 
hers.  1  now  have  the  respect  of  my 
classmates  and  teachers.  Do  you  have 
any  ideas  to  help  attract  attention  to 
the  club  and  help  build  its  growth?  1 
love  your  magazine*  especially  the 
antenna  construct  ion  articles  and  edi- 
torials. Keep  it  up. 

Thanks,  Ken,  and  of  course  I 
have  ideas  on  how  to  hut  Id  the 
club.  #/  is  promotion,  and  that 
means  articles,  letters,  meeting 
notices,  activity  reports  in  the 


school  paper,  on  the  school  bul- 
letin board,  the  local  newspaper, 
TV  and  radio  stations.  Your  mem- 
bers will  do  mure  if  they're  asked 
to  and  its  fun.  Get  any  ham  manu- 
facturers or  dealers  in  the  area  to 
come  and  talk.  Club  meetings  are 
show  biz  where  you  get  local 
hams  active  on  packer,  satellites, 
DXing,  etc.,  to  come  and  talk. 
Keep  the  business  part  of  the 
meetings  to  a  maximum  of  10  min- 
utes. There,  that  ought  to  keep  you 
busy.  Report  back  on  progress  ... 
Wayne. 

Charles  Leggatt  VE3CFL- 

B ringing  your  readers  up  to  date, 
May  of  1997  will  be  the  500th 
anniversary  of  Giovani  Caboto's 
sail  from  Bristol,  England,  to  find 
the  lands  of  the  Great  Khan.  This 
was  two  years  after  Columbus 
had  sailed  south  and  discovered 
the  Caribbean  Islands,  so  it  was  a 
time  of  considerable  interest  in 
trying  to  find  a  sea  route  to  China 
and  the  wealth  that  its  silk  trade 
could  bring.  There  is  no  written 
proof  of  where  he  actually  landed, 


but  Newfoundland  claims  the 
honor,  so  that  is  that. 

What  is  interesting  about  the 
area  of  Newfoundland  and  Labra- 
dor is  that  200  years  before  the 
Pilgrim  fathers  set  foot  in 
America  there  was  a  community 
of  some  1 ,300  souls  who  set  up  a 
whaling  community  in  Labrador 
to  process  whale  blubber.  After 
several  years,  when  it  became  no 
longer  viable,  they  left,  and  only 
their  big  iron  pots  are  left  to  re- 
mind us  of  their  history,  Since  no 
effort  was  made  to  plant  a  flag  and 
claim  the  land,  it  remained  to  be 
officially  discovered. 

The  British,  as  you  may  have 
heard,  have  built  a  replica  of 
Caboto's  vessel,  The  Matthew,  It 
has  been  undergoing  sea  trials  for 
some  months  now  and  seems  to 
be  able  to  take  a  good  bashing 
without  sinking.  It  will  set  sail 
from  Bristol,  England,  in  May 
1997,  its  destination  Bonavista, 
Newfoundland.  There  will  be  45 
days  of  celebration  with  77k*  Mat- 
thew circumnavigating  the  island. 
After  that,  it  will  proceed  to  the 
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U.S.A.  for  further  celebrations. 
The  Cabot  family  tree  extends  to 
the  U.S.A.,  and  perhaps  the  most 
obvious  member  is  your  famous 
Cabot-Lodge, 

What  is  Canada  doing?  Well, 
to  start  with,  Newfoundland  has 
really  gone  all  out  to  prepare  for 
The  Matthew's  arrival  The  Brits 
held  a  wonderful  week  of  festivi- 
ties in  Bristol  called  The  Festival 
of  the  Sea  Including  Canada,  five 
nations  were  represented  and 
more  than  seven  hundred  vessels 
from  all  over  the  world  were 
huddled  in  Bristol  Harbor.  New- 
foundland, the  Brits  told  us,  had 
the  best  contingent  of  all  the 
countries  visiting,  and  since  I 
was  there,  I  can  vouch  for  their 
correctness. 

In  Toronto,  just  under  two  years 
ago,  a  couple  of  Toronto  sailors, 
Robert  O'Brien  of  the  National  Yachl 
Club  and  John  Dunford  from  the 
Mimico  Cruising  Club  (both  ex- 
Newfoundlanders),  decided  it  would 
be  a  grand  idea  to  get  together  a  bunch 
of  fellow  sailors  and  sail  the  1 ,900 
Continued  on  page  15 
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Number  8  on  your  Feedback  card 


Caught  In  the  Web 

Kenwood  Communications  Corporation  now 
offers  an  extensive  FTP  site  that  includes  many 
Kenwood  service  bulletins  and  application 
notes  dating  back  to  1975.  A  complete  fife  di- 
rectory is  available  at  http://www.kenwood.net, 
or  visit  the  site  directly  at  ftp://ftp-kenwood.net. 


Hams  Turn  Out  In  Airline 
Disaster 


Some  125  Hams  from  the  Greater  New  York 
City/Long  Island  vicinity  contributed  more  than 
2500  volunteer  hours  to  support  recovery  op- 
erations in  the  wake  of  the  TWA  Flight  800  di- 
saster on  July  17. 

The  New  York  City  Red  Cross  originally  re- 
quested communication  to  Suffolk,  which  was 
arranged  on  UHF,  linking  Nassau  and  Suffolk 
Counties  and  New  York  City,  A  call  also  went 
out  to  Sid  Wolen  K2LJH,  of  Azden  in  New  Hyde 
Park,  New  York,  to  supply  additional  radios, 
which  the  company  was  able  to  do. 

As  the  situation  developed,  the  Red  Cross's 
mission  became  feeding  the  2000  to  3000  res- 
cue workers  at  the  "crash  site"  (US  Coast  Guard 
Station)  and  to  provide  mental  health  support 
for  the  workers  and  the  victims1  families.  The 
local  telephone  company,  NYNEXr  donated  cell 
phones,  but  these  initially  were  useless,  with 
3000  rescue  workers  and  thousands  of  mem- 
bers of  the  press  severely  overloading  the  lo- 
cal cell.  NYNEX  set  up  a  high-capacity  site  the 
second  day,  but  that  had  its  limitations  also. 

Ham  radio  worked,  however,  and  ARES  or- 
ganizations were  able  to  provide  communica- 
tions links  between  the  American  Red  Cross 
HQ  in  Yaphank,  New  York,  the  lead  Red  Cross 
official  at  the  site,  and  the  Red  Cross  official  at 
the  morgue. 

Although  the  recovery  efforts  continue,  ama- 
teur radio  support  concluded  during  the  last 
weekend  in  July, 

Walt  Wenzef  KA2RGI,  of  the  Region  IV 
RACES,  offered  some  lessons  learned  during 
the  support  effort.  Among  them: 

You  cant  always  count  on  2m  repeaters 
alone  to  provide  coverage  (the  Flight  800  re- 
covery effort,  in  fact  relied  on  a  70cm  repeater). 

ECs  should  keep  a  database  of  available 
equipment  that  can  be  loaned  to  operators  who 
turn  out. 

Prospective  volunteers  should  be  reminded 
that  while  duty  shifts  are  usually  eight  hours, 
they  can  often  be  10  or  12  hours  long.  "People 
have  to  remember  that  having  two  batteries 
does  not  mean  they  have  long-term  power  for 
handhelds,"  said  WenzeL 

Coordination  among  ECs  is  key  to  success 
and  individual  volunteers  must  also  coordinate 
their  involvement  with  those  in  charge  and  not 
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"just  show  up  to  assist."  Volunteers  afso  should 
not  make  statements  to  the  media  as  this  just 
adds  to  the  confusion. 

Even  those  with  little  or  no  public  service  ex- 
perience can  be  valuable  in  an  emergency  situ- 
ation, Wenzel  said,  "Do  not  think  because  you 
have  not  been  involved  for  long  with  emergency 
communications  or  amateur  radio  that  you  can- 
not assist1'  he  said,  "Most  people  that  can  as- 
sist are  new  and  are  learning,  and  if  you  have 
checked  into  club  nets  and  ARES  or  RACES 
nets,  then  you  have  the  basics  needed  to  as- 
sist." From  Harmonics,  official  publication  of  the 
South  Jersey  Radio  Association. 


Newfy  Discovered 
Computer  Viruses 

•FEDERAL  BUREAUCRAT  VIRUS:  Divides 
your  hard  disk  into  hundreds  of  little  units,  each 
of  which  does  practically  nothing,  but  all  of 
which  claim  to  be  the  most  important  part  of 
your  computer. 

•PAT  BUCHANAN  VIRUS:  Your  system 
works  fine,  but  it  complains  loudly  about  for- 
eign software. 

•PBS  VIRUS:  Your  programs  stop  every  few 
minutes  to  ask  for  money. 

•ELVIS  VIRUS:  Yourcomputer  gets  fat,  slow, 
and  lazy,  then  self-destructs,  only  to  resurface 
at  shopping  malls  and  service  stations  across 
rural  America, 

•ROSS  PEROT  VIRUS:  Activates  every  com- 
ponent in  your  system,  just  before  the  whole 
thing  quits.  Then  space  aliens  land  at  your 
daughter's  wedding. 

Lifted  from  The  Open  Squelch,  official 

newsletter  of  the  Van  Wert  Amateur  Radio  Club. 


It's  a  Bird!  It's  a  Plane! 
No,  it's--- 


their  shirtsleeves'  to  correct  those  deficiencies 
in  time  for  the  Ariane  502  launch,  I  am  sure  that 
the  ESA  will  do  ail  that  can  possibly  be  done  to 
insure  our  launch  is  successful." 

AMSAT  is  committed  to  promoting  space  and 
communication  research  by  constructing  and 
controlfing  amateur  radio  spacecraft.  It  is  a  non- 
profit organization  that  has  been  employing 
volunteer  labor  and  using  donated  materials 
and  services  along  with  governmental  assis- 
tance for  over  twenty-five  years.  To  date  it 
has  launched  over  two  dozen  communications 
satellites. 

From  AMSAT  News  Release  #96-05. 


A  joint  AMSAT-Germany/AMSAT-North 
America  presentation  in  July  announced  that 
the  next  ESA  (European  Space  Agency)  Ariane 
5  mission,  AR  502,  launch  will  be  carrying 
AMSATs  Phase  3-D  international  Satellite, 

After  the  failure  of  the  first  Ariane  5  launch 
in  June,  a  board  of  inquiry  presented  the  ESA 
with  recommendations  that  should  be  consid- 
ered for  the  next  mission.  Dr.  Meinzer,  Phase 
3-D  project  leader,  was  quoted  saying,  "We 
have  been  given  strong  assurances  that  ESA 
has  taken  the  recommendations  of  the  AR  501 
Inquiry  Board  to  heart  and  are  now  'rolling  up 


Generous  QRPers 

One  quietly  altruistic  event  during  the  fun  of 
the  "Four  Days  in  May"  at  Dayton  this  year  was 
the  collection  of  several  hundred  dollars  to  pur- 
chase solar  panels  for  lighting  in  a  small,  very 
poor  viiiage  in  El  Salvador.  The  panels  will  be 
taken  to  El  Salvador  this  winter  by  Jo-Anna 
Dobbs  G0OWH,  who  wili  spend  a  month  work- 
ing with  a  support  group  for  the  village, 
Mrs.  Dobbs.  wife  of  Rev.  George  Dobbs  G3RJV, 
ol  Lancashire,  England,  takes  unpaid  work 
leave  and  provides  her  own  fare.  All  funds 
raised  by  the  support  group  go  directly  to 
the  viiiage.  for  primary  health  care  and  co- 
operative production. 

Also,  for  many  years,  usually  unknown  to 
members,  the  G-QRP  Club  has  sent  free 
SPRATs,  books  and  parts  to  many  people  in 
the  third  world  who  want  to  be  involved  in  ama- 
teur radio  but  lack  the  funds.  This  year  in  con- 
junction with  NorCaE,  the  G-QRP  Club  plans  to 
ship  20  Epiphyte  SSB  kits  to  Asia  for  young 
amateurs  who  cannot  buy  equipment.  Current 
plans  are  to  ship  kits  to  India  and  Pakistan,  but 
suggestions  from  overseas  members  about 
other  potential  recipients  are  welcome. 

Taken  from  an  editorial  b^  Rev.  George 
Dobbs  G3RJV,  in  SPRAT  The  Journal  of  the 
G-QRP  Club. 


Radio  Lollipop 


Miami  Children's  Hospital  has  the  first  in-hos- 
pital  pediatric  radio  station  in  the  country:  Ra- 
dio Lollipop,  staffed  by  volunteers,  hospital 
staff,  and  patients,  will  broadcast  live  from  a 
booth  adjacent  to  the  Child  Life  Playroom. 

uRadio  Lollipop  provides  hospitalized  chil- 
dren with  a  way  to  escape  the  boundaries  of 
illness  by  using  their  imaginations  and  becom- 
ing active  participants  in  programming/'  says 
Renay  Blanchette  Rouse,  project  manager.  The 
children  will  be  able  to  take  part  in  the  pro- 
grams, choose  records,  or  answer  quizzes  by 
using  special  phones  from  their  bedsides. 

Radio  Lollipop  is  an  international  not-for- 
profit  organization  established  in  16  major 
children's  hospitals  around  the  world,  includ- 
ing Great  Britain,  Australia,  and  New  Zealand. 
It  was  first  launched  in  1979. 


Nfuer  $B¥  die 

Continued  j rum  page  4 

seemed  worth  checking  out  when  palladium 
and  deuterium  were  put  in  a  lithium  bath.  It 
was  much  the  same  wiih  Hydiosomcs  in 
Georgia,  which  has  been  manufacturing 
steam  heating  systems  that  use  a  new  ap- 
proach to  water  compression  lo  heat  the  wa- 
ter. Then  their  customers  started  remarking 
on  how  efficient  their  systems  were,  so  they 
tested  one  and  found  it  was  more  than  100% 
efficient.  Hey,  what's  going  on  here? 

Whai  fields  have  you  become  an  expert 
in?  For  that  matter,  what  have  you  done  with 
your  life  that  has  contributed  even  a  little  bit 
to  the  advancement  of  society?  One  of  the 
things  that  really  disappointed  me  when  I 
started  going  to  the  reunions  of  my  old  sub- 
marine buddies  from  WWII  was  that  few  of 
them  had  ever  done  anything  of  any  signifi- 
cance since  our  time  on  the  submarine.  In- 
deed, that  was  the  most  important  thing 
many  of  them  have  ever  done. 

It  just  isn't  that  difficult  to  become  an  ex- 
pert in  some  field.  In  almost  any  field,  When 
the  microcomputer  came  along  in  1975  I  de- 
cided Td  have  to  learn  how  the  darned  things 
worked,  1  went  out  and  bought  a  stack  of 
books  on  computer  theory  and  started  read- 
ing. When  I  found  them  almost  impossible  to 
understand  (they  were  terrible  ...  college 
texts),  that  gave  me  the  idea  to  start  Byte.  I 
knew  there  would  be  hundreds  of  thousands 
of  people  in  the  same  fix  as  a  result  of  this 
revolutionary  development. 

No  one  knows  yet  how  cold  fusion  actu- 
ally works,  so  anyone  new  to  the  field  is 
starting  out  fresh.  Actually,  a  newcomer  has 
an  advantage.  One  of  the  things  that  has  hurt 
cold  fusion  has  been  the  know-nothing  sci- 
entists who,  because  they  don't  have  an  ex- 
planation for  what's  happening,  have  been 
refusing  to  believe  it.  Their  position  is  that 
every  one  of  the  research  labs  that  has 
claimed  positive  results  has  made  serious  er- 
rors. It  can't  happen.  It  hasrTi  happened.  Ev- 
eryone is  mistaken.  One  scientist,  Professor 
John  Huizenga  of  the  University  of  Roches* 
ter,  and  one  journalist,  Gary  Taubs,  have 
staked  their  reputations  on  this  with  books 
they've  published. 

Amateurs  have  a  great  advantage  in  that 
they  aren't  limited  by  whai  they  know,  only 
by  what  they  don't  know. 

So  the  next  time  you  start  reading  about 
digital  voice,  digital  data  compression,  video 
compression,  or  a  crypto  algorithm,  don't 
blonk  out  your  eyes  like  that  stupid  old  or- 
phan and  her  70-year-old  dog;  put  on  your 
pioneer  hat  and  head  for  the  hills  of  learning. 
How's  that  for  some  creative  cliches?  Blonk 
that  metaphor? 


ek  &  White 


I'll  bet  you  didn't  know  thai  the  argot  spo- 
ken by  blacks  was  originally  a  white  lan- 
guage. That's  right,  what  is  now  spoken  by 
our  uneducated  poor  blacks  came  over  from 
the  south  and  west  of  England  in  the  17th 

Continued  on  page  18 


CALL  TOLL  FREE 

(800)  292-7711  orders  wiry 

Se  Habla  Espanof 


C&S  SALES 

EXCELLENCE  IN  SERVICE 


AFFORDABLE,  HIGH  QUALITY  ELENCO  OSCILLOSCOPES 

2  YEAR  WARRANTY 


STANDARD  SERIES 

S-1325   25MHz   $325 
40MHz  $410 


S-1340 
Features: 

*  TV  Sync 

*  t  m V  Santflftfity 

*  3t  -  Y  OperaliDn 


*  High  luminance  6"  CRT 
■  Complete  SctomjaJie 
»  PIlm  frme»\  much  mdra!! 


2  FREE  probes  inducted  with  eecti  scope!: 


DELUXE  SERIES 

S-1330  25MHz  $459 
$-1345  40MHz  $549 
S-1360  60MHz   $749 

Futures? 

■  DulayacJ  Sweep  *  Dual  time  p*» 

■  Ajiomal.c  Beam  meter       *  lliuminaM  infernal 

*  Z  Aw*  MoauLUjon  gradJcuta 

*  Built-in  Gompooent  lest 

*  Phil  *:  o-  l-w  'efuras  of  t?w  'affDitUfife'  lerm" 


Sweep  Function  Generators 


CALL  FOR  A 
FREE  60  PAGE 

CATALOG! 
tSQQ\  445-3201 

MX9300 


Four  Functions  in  One  Instrument 

Features: 

■  One  instrument  *iih  four  test  and  mea- 
suring systems: 

■  1  3GHz  Frequency  Counter 

■  2MH2  Sweep  Function  Generator 
-  Digital  Multimeter 

■  Digital  Triple  Power  Supply 
-  0-30V  ©  3A,  15V  @  1  A,  5V  @  2A 


B&K  20 MHz  Function  Generator 

$4fie        Model  4040 


UwftctUSA 


Fluke  Multimeters 

70  Series 


Model  7011  . 
Model  7311  . 
Model  7511  . 
Model  7711  . 
Model  7911  , 

80  Series 

Model  83  .  . 
Model  QS .  . 
Model  67  . . 


■*■  +  +  +  t-  ■*. 


i  r  i  t  r 


■   ■■■■#   + 


S69  95 

197.50 

$135.00 

$154.96 

$175.00 

$235.00 

$269.00 

b2ay  oo 


M-17D0 
Digital  Multimeter 

BMHZLCWlc2Q.r    UrtHlA 
T2UUM)  *P*Cft 


95 


Model  XP  581 

4  Fu&y  Regulated  Powtf  Supplier  in  On*  Unit 
H*1<MM&*     2%    30V&2A 


-  -■. 


^^Vk       ^U^nQ 


85 


Model  M  6100 

Features  Computer  Interlace 
and  Free  Software 

■  Fruti  ICi  PUHf 
-  C«p  Id  4|  P 

•  LArga  3  3M  LOO 
DUpliy 

i  IhuM  Hold  Sy*linTi 

■  Aud-Ulp  fceflmuilv 

•  Died*  Uoi 

■  Auto  lJ!Hv«r  OH 

■  W  RS  ZUClUl 

•  rwt«v*% 

■  In*  »«IS  WC 


B&K  Model  1688 

High  Current  {25  DC  amp) 
Power  Supply 


■  25  amp*®  13BV 
'  TTibrtuI  Pruiaerleit 


249. 


95 


1.3GHz  Universal  Counter 

Model  F  1300 


■    FtHIUlJ 

»  Frequency 
«s  a  nii'i>i 
rkjiii.-iic'ini 


XK-550  Digital  ■  Analog  Trainer 


s39. 


Kit  Corner  over  100  kits  available 


Eienca's   advanced   desjigned   Digital       Analog  Trainer   14  specially 
designed  tor  sctioo*  projects.  It  k  built  on  a  single  PC  board  for  maxi- 
mum reliability   It  includes  5  bu*-in  power  supplies.  *  tunction  gener- 
ator wAh  continuously  sine,  ttlengt^w  and  square*  wave  (onms. 
1560  tie  point  breadboard  area. 

XK  550 

Assembled  and  Tested 


Log 


Model  AR-2N6K 

2  meter    6  meter 
Amateur  Radio  Kit 

SQjl   « 


34 


«■!')+• 


M-1005K 

Digital  Multimelar  Kit 

h  1i,--rli'- '-^  mi;]  I  njiialalcii  Tpu! 


Model  AM  FM  106K 
AM.  FM  Transpstor  Radio  KM 


29. 


95 


TR-16K  Cassette  Hecorrjer  Kit 
•yif  triinmf  1 


5 


15. 


95 


$ 


169. 


95 


XK-S50K  -  Kit 

»1 39.95 


Ti>dlS  dud  UrUrlfw  llhiwh  »ptkllial 

Made  In  USA 


WE  WILL  NOT  BE  UNDERSOLD     C&S  SALES,  INC. 


UPS  SHIPPING    48  STATES  5% 
OTHERS  CALL  FOR  DETAILS 
IL  Residents  add  @%  $al*s  Tu 


150  W.  CARPENTER  AVENUE 

WMEELING.IL  60090 

FAX:    (647  J  520-9904    (647)641-0710 

http^  wwHr-elenco-Com  cs  sales 


15  DAY  MONEY  BACK 

GUARANTEE 

FULL  FACTORY  WARRANTY 


rairn  ■■  pfr  ip . 


CIRCLE  184  ON  READER  SERVICE  CARD 


ffs  easy  for  you  to  present  a  nice  welcomed  gift  to  any  student  in  your  lite  or  any  ham 
».  a  gift  that  that  keeps  on  giving  ...  a  73  subscription.  You  can  even  give  a  73 
subscription  to  your  child  or  grandchild's  school  library.  Please  call  nowi 
800-274-7373  .„  only  $24,97. 


Amplifiers,  ATV  Down  Converters  &  Hard  to  Find  Parts 


LINEAR  AMPLIFIERS 


HFAmplLUara 

PC  board  and  oomplele  purls  Hal  tor  HF  amplifiers  described  In 

Ihe  Motorola  Application  Noiaa  and  Engineering. 

Bullatins: 


AN779H 

AN779L 

AN  762 

1--H63 

A.R305 

AN75S 

AJB13 


EB104 
AKM7 


(20W) 

(20W) 

(1I0W} 

(HOW  I 

O00W) 

(300W) 

ixom 

(300W) 
(1D0QW) 


2  Meter  Amplifier*  (144-148  MHjt] 

(Kit  or  Wired  and  levied) 

35W  -  IWto<te<  335A,  S79  05S109  95 

75W  -  Model  875A,  Sii9.9S«f  59.95 

440-450  MHz  Amplifiers 

(SS8FM-ATVJ 

100W  -  NLodd  KEB  67  $15995 


ATV  Down  Converters 
(Kit  or  Wired  ar\rj  Tesied) 

Model  ATV- 3  {420^50} 
[Ga  AS  -  FET) 
549  95^69  95 

Model  ATv^{9ceaae> 

<GaAS  -  FET) 
S59  9S/S79  95 


HARD  TO  FIND  PART 


•  RF  Power  TrannJaiore 

■  Broadband  HF  Tram1orm#ra 
-  Cfiip  dip*  -  Komal/ATC 

■  Mstakkad  Mica  Capi  ■  Uneloa^BTnco 
«  AHCCV5PRAGUE  Tnrnn>or  Capacitors 
We  can  gei  you  virtujiy  any  Rf  transistori 
Catf  us  for  "s&mngo'  hard  to  find  parts1 


DIGfTAL  FREQUENCY  READOUT 
For  otlor  analog  Manttcmtun 
TK-1      (Mned  end  Te«4ftd)li49  95 


For  detailed  information  and  prices,  call  or  write  for  a  our  free  catalog 


ADOmONAL   ITEMS 
Hul  Sink  Uaia  rial 

Model  99  Heat  Sink  (B.S*  k  1^  *  l  r>.  S?4  00 
CHS  $  Copper  Spreadttf  ($  *k  6"  j  3/8^,  $24  00 
Low  Pass  Fili*rs  (up  la  300 W]  far  hermonica 
Specify  10M    15M.  20M  40M  BOM  or  160M 
HF  Sp  I  Filers  end  Combine™  up  Id  2KW 


Add  J4  50  iw  ibaipnj  and  handang 


CCI   lv-v  ,>:i 


lication 


^   *   _J 


508  Miilsttrrw  Drive  •  Beaveratek,  Ohio    45434-5840 
Phone:  t5B)426-ft6(X)  ■  FAX  (513)429-3811 


CIRCLE  99  ON  READER  SERVICE  CARD 
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Number  10  on  your  Feedback  card 


Switching  Power  Supplies 


Different  Is  Good! 


Dave  Miller  NZ9E 
7462  Lawler  Avenue 
NllesIL  60714-3108 


Let's  review;  An  AC  line  operated 
linear  supply  normally  consists 
of  a  step-up  or  step-down  power 

transformer,  followed  by  a  diode  recti- 
fier, dual-diode  rectifier  pair,  or  a  four- 
diode  bridge  rectifier  package.  The 
transformer's  output  voltage  is  applied 
to  the  rectifier  circuit  and  the  pulsating 
DC  output  from  the  rectifier  is  then  sent 
on  to  be  filtered  by  an  RC  (resistor/ca- 
pacitor) or  an  LC  (inductor/capacitor) 
filter  section.  The  resulting  voltage  is 
then  either  used  directly,  or  further  pro- 
cessed by  one  of  the  many  solid-state 
regulator  circuits  that  are  available  to 
the  equipment  designer  today.  The  en- 
tire process  is  easy  for  most  of  us  to  pic- 
ture, and  entirely  linear  (non-digital)  in 
its  makeup.  This  is  the  typical  power 
supply  that  we've  all  learned  to  build 
and  trouhleshooL 

But  just  when  you  thought  that  you 
had  it  all  down  pat.  along  comes  those 
new  "switching  power  supplies"  to 
add  confusion!  What  gives?  Is  this 
just  someone's  brainchild  to  make  life 
complicated,  or  are  there  real -life 
advantages  to  switching  supplies? 


As  it  turns  out.  switching  power  sup- 
plies really  do  have  several  advantages 
going  for  them.  Traditional  linear  sup- 
plies are  shamefully  inefficient.  They're 
often  50%  (or  less)  efficient!  That 
means  that  only  half  (sometimes  less) 
of  the  input  power  is  converted  into 
the  operational  power  needed  by  the 
device  being  run  from  the  supply  and 
the  rest  is  dissipated  as  heat.  One  rea- 
son for  this  high  level  of  inefficiency 
lies  in  the  amount  of  "overhead"  volt- 
age necessary  (the  over-  voltage  needed 
ahead  of  the  regulator  circuit  to  make 
sure  that  it  maintains  regulation  over 
widely  fluctuating  current  demands). 
Another  is  the  difficulty  (and  expense) 
in  designing  an  efficient  60  Hz  power 
conversion  transformer.  By  contrast, 
switching  supplies  can  be  designed 
to  be  85%  efficient  or  better,  resulting 
in  considerably  less  heat  loss  and 
in  less  need  for  robust  components 
within  the  supply  to  dissipate  that 
heat.  Switching  supplies  are  smarter, 
smaller,  lighter,  and  produce  less 
wasted  heat  than  do  their  linear 
counterparts. 
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Hcg ubi£d  DC  Output 


O 


© 


Controlled 
Pass 

St   Transistor 


Ouipui 

Filter 

Circuit 


■O 

© 


Fig.  I,  The  block  diagram  of  a  switching  power  supply. 
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But  that's  not  all! 

There  are  additional  advantages  to 
switching  supplies.  They'll  operate  over 
a  greater  range  of  voltages  and  currents 
than  will  a  linear  supply:  the  input  voltage 
can  actually  be  lower  than  the  output  volt- 
age: and  the  output  voltage  can  be  of  the 
opposite  polarity  from  the  input  voltage, 
These  last  two  features  are  not  even  pos- 
sible A  ith  true  linear  supplies. 

How  is  all  of  this  accomplished?  It's 
getting  more  and  more  important  for  all 
of  us  to  know  how,  because  switching 
supplies  are  showing  up  more  fre- 
quently in  computers,  video  monitors, 
consumer  electronics,  and  of  course, 
amateur  gear.  In  order  to  be  able  to 
troubleshoot  switching  supplies  when 
something  goes  awry,  we  have  to  at 
least  be  minimally  familiar  with  the 
theory  of  operation  of  these  relatively 
new  devices,  so  here  we  go-  Follow 
along  with  the  help  of  the  block  dia- 
gram in  Fig.  1  while  we  explore  the 
various  elements  that  make  up  an  aver- 
age switching  supply — it's  not  all  that 
lough — just  a  different  way  of  looking 
at  power  supplies. 

The  nitty -grit  ties 

It's  easiest  if  we  begin  with  a 
slightly  different  mindset  than  when 
we're  thinking  about  linear  supplies, 
Instead  of  actual  voltages  and  cur- 
rents, I'll  be  using  the  term  "energy" 
{which  is  what  voltage  and  current  re- 
ally is)  and  then  view  what  happens  to 
this  energy  in  terms  of  circuit 
"blocks"  instead  of  tracking  the  elec- 
trons though  each  component  part.  I 
think  that  it  makes  it  easier  to  picture 
what's  happening. 


MFJ  HF/VHF  SWR  Analy 

with  RF  Resistance  Meter 


TM 


Read  your  antenna  SWR  from  L8-170  MHz  * . .  10-digit  LCD  frequency  counter . . . 
RF  Resistance  Meter™ . , .  smooth  reduction-drive  tuning  • . .  simple-to-use . . . 

For  free  manual  write  or  call  MFJ* 

Take  It  Anywhere 


What  the  MFJ-259  Does 

The  MFJ-259  gives  you  a 
complete  picture  of  your  antenna's 
performance  anywhere  between  1.8 


tower  and  watch  SWR  change 
instantly  as  you  make  each  adjust- 
ment. You'll  know  exactly  what  to 
do  by  simply  watching  the  display. 
tWe  critical  HF  mobile  anten- 


and  HO  MHz  --  you  can  even  check  nas  in  seconds  -  without  subjecting 

your  transceiver  to  high  SWR. 

Measure  your  antenna's  2: 1 
SWR  bandwidth  on  a  single  band, 
or  analyze  multiband  performance 
over  the  entire  spectrum  from  1.8  to 
170  MHz! 

Measure  inductance, 


SWR  outside  the  ham  bands 
without  violating  FCC  rules.  Set 
the  bandswitch  and  tune  the 
dial-just  like  your  transceiver. 
SWR  Is  displayed  instantly! 

RF  Resistance  Metef" 
Does  2: 1  SWR  mean  25  ohms  or 


100  ohms?  The  new  MFJ-259  tells    capacitance,  resonant  frequency  of 


MFJ-259  If  you  work 

$23Q95  with  antennas,  MFfs 


revolutionary  new 
SWR  Analyzer™  is  the  best  invest- 
ment  you'll  ever  make!  Now  you 
can  diagnose  a  wide  range  of 
antenna  problems  instantly  with 
one  easy-to-use  instrument. 

1.8-170  MHz  SWR  Analyzers 


you  at  a  glance! 

Now  you  can  measure  RF 
resistance  up  to  500  ohms  at 
minimum  SWR  --  instantly  -  on 
MFJ's  exclusive  side-by-side  RF 
Resistance  and  SWR  Meters! 

Take  the  guesswork  out  of 
building  matching  networks  and 
baluns  for  your  antennas. 

Watch  the  effects  of  spacing  on 
radiation  resistance  as  you  adjust 
your  antenna. 

Here's  What  You  Can  Do  * . . 

Find  your  antenna's  true 
resonant  frequency  from  the  shack. 
Time  the  antennas  on  your 


tuned  circuits,  transmission  line 
velocity  factor/impedance/loss.Test 
RF  chokes,  transformers,  baluns. 

Adjust  your  tuner  for  a  perfect 
1:1  match  without  creating  QRM. 

And  this  is  only  the  beginning! 
The  MFJ-259  is  really  four  test 
instruments  in  one:  an  accurate  RF 
signal  generator,  a  high  resolution 
170  MHz  frequency  counter,  RF 
Resistance  Meter™  and  an  SWR 
Analyzer™. 

Free  Manual 

MFJ  comprehensive  18  page 
instruction  manual  is  packed  with 
useful  applications  ~  all  explained  in 
simple  language  you  can  understand! 


Carrying  Pouch  wMi  Window 


MFJ-249      MFJ-249  HF/VHF 
$2  1  OSS  SWR  Analyzer™  has  all 

the  features  of 
MFJ-259  but  less  RF  resistance 
meter.  Includes  1.8-170  MHz 
continuous  coverage,  10-digit 
LCD  frequency  counter  and 
smooth  vernier  tuning. 

MFJ-209     MFJ-209  HF/VHF 
%  <f  AQ95  SWR  Analyzer™  is 

1U9      same  as  MFJ-259 
without  LCD  frequency  counter 
and  RF  resistance  meter.  Has  jack 
for  external  frequency  counter. 
MFJ-249/MFJ-209  are  4x2V2x6% 
inches  and  uses  8  AA  cells  or  110 
VAC  with  MFJ-1312B,  $12.95. 


10-16QM  SWR  Analyzer 

MFJ-207       If  you're  an  HF  man,  this 
$TO«  compact  MFJ-207  HFSWR 

■  "      Analyzer™  will  help  you  build 
10-160  Meters  antennas  that'll  make 
working  DX  almost  routine- 
Just  plug  in  your  coax  to  find  the 
SWR  of  any  HF  antenna  on  any  ham 
band  10-160  Meters.  Has  jack  for 
external  frequency  counter.  71/2x2V2x2lA 

inches. 

Bandswi  f €h  Dip  Nleter™ 

MFJ-203        The  ^J"203  is  a 

'     A      sensitive  Bandswitched  Dip 

93      Meter™  that  covers  all  ham 

bands  from  160^10  Meters. 

There  are  no  plug-in  tuning  coils  to  keep 

up  with  or  break. 

Has  detachable  coupling  coil,  dual 

FET  oscillator,  op-amp  meter  amplifier 

and  jack  for  external  frequency  counter. 

7l/2x21/2x2'/4  in+ 


MFJ-29B 

$249S 


*TM 


Tote  your 
MFJ-259/249/209 
SWR  Analyzer 
anywhere  with 
this  custom 
Carrying  Pouch 
Made  with  a  special 
foarn-filled  fabric,  it 
cushions  blows,  deflects  scrapes,  and  protects 
knobs,  meters  and  displays  from  harm. 


The  MFJ-259  is  fully  portable, 
powered  internally  by  8  AA  bat- 
teries or  1 10  VAC  with  MFJ-1312B, 
$1 2.95.  It's  in  a  rugged  all  metal 
cabinet  that's  a  compact  4x2V2x6V4 
inches.  Take  it  to  remote  sites,  up 
towers,  on  DX-peditions  ~  any- 
where your  antennas  are  located. 

For  rough  service,  pick  up  a 
convenient  MFJ-29B,  $24.95, 
padded  carrying  pouch  to  keep  your 
MFJ-259  close  at  hand  and  looking 
like  new. 

How  Good is  the  MFJ-259? 

MFJ  SWR  Analyzers™  work  so 
good,  many  antenna  manufacturers 
use  them  in  their  lab  and  on  the 
production  line  —  saving  thousands 
of  dollars  in  instrumentation  costs! 
Professional  installers  and 
technicians  use  them  worldwide. 

Get  More  by  Paying  Less 

With  the  MFJ-259,  you  get  full 
1.8  to  170  MHz  coverage,  simple 
operation,  instantaneous  readings, 
a  high  accuracy  frequency  counter 
and  MFJ1s  exclusive  RF  Resistance 
Meter™-  all  for  a  low  $239.95. 

Dip  Meter  Adapter 

MFJ-66         Plug  a  dip  meter 
$  *  Q95  coupling  coil  into  your  MFJ 
x  9      SWR  Analyzer™  and  turn  it 
into  a  sensitive  and  accurate 
bandswitched  dip  meter. 

With  a  dip  meter  you'll 
save  time  and  take  the 
guesswork  out  of  winding 
coils,  measuring  inductance  and  capacitance, 
measuring  velocity  factor  and  electrical  lengths 


Clear  protective  frequency  display  window    of  coax.  Determine  resonant  frequency  of 


and  cutouts  for  knobs  let  you  use  it  without 
taking  it  out  of  pouch.  Fully -adjustable 
webbed  fabric  carrying  strap  has  snap  hooks  on 
both  ends.  Wear  around  waist  or  over  shoulder. 

Keep  your  analyzer  safe  and  looking  new! 

MFJ-29,  $19,95,  no  window  or  cutouts. 


2  Meter  SWR  Analyzer 

MFJ-208       MFJ-208  2  Meter  VHF 
$y  Q95  SWR  Analyzer™  finds  the 

'  **      SWR  of  any  antenna  from 
138456  MHz+  Jack  for  external 
frequency  counter.  71/2x2l/2x2J/4  inches. 

For  Commercial  VHF  Radio 

Same  as  MFJ^208  but  for 
commercial  VHF.  MFJ-217,  $79,95, 
covere  30-50  MHz  and  MFJ-218, 
$79.95,  covere  150470  MHz. 

MFJ  Antenna  Bridge 

MFJ-204B,    Great  for  detemiining 
STQ95  *ee^P°mt  resistance  of 

/5J      antennas  and  for  designing 
impedance  matching  networks.  Measure 
RF  resistance  up  to  500  ohm,  Covers  alt 
ham  hands  160-10  Meters.  Built-in 
resistance  bridge,  null  meter,  tunable 
oscillator-driver,  frequency  counter  jack. 
7  V2x2V2x2l/4  inches.  Use  9  volt  battery  or 
1 10  VAC  with  MFM  3 12,  $12,95. 


tuned  circuits  and  measure  Q  of  coils.  Set  of 
two  coils  cover  1.8-170  MHz  depending  on 
your  MFJ  SWR  Analyzer™. 


Free  MFJ  Catalog 

Write  or  call . . .  800-647-1800 


440  MHz  SWR  Analyser 

MFJ-2 1 9       Read  SWR  of  any  antenna 
$qA95  420  to  450  MHz  -  just  plug 

**  **      coax  of  your  antenna  into 
SO-239  connector,  set  frequency  and 
read  SWR.  Uses  microwave 
integrated  circuits  and  microstrip 
technology.  Jack  for  external 
frequency  counter.  7V2x2'/2x2V4  in. 

MFJ-219N,  $99,95,  sanies  as 
MFJ-2 1 9  but  with  "N"  connector. 


MFJ-2 19/2 18/2 17/208/207/203  uses  9  volt 
battery  or  110  VAC  with  MFJ-1312B,  $12.95. 

Nearest  Dealer/Orders:  800-647^1800 
Technical  Help:  800-647-TECH{8324) 

*  1  year  unconditional  guarantee  <30  day  money  back 
guarantee  (less  s/h)  on  orders  from  MFJ  *  FREE  catalog 

"  MFJ  ENTERPRISES,  INC, 

Box  494,  Miss.  State,  MS  39762 
(601)  323-5869;  £-4:30  CST.  Mon -Fri. 

FAX:  (601)  323-6551;  Add  s/h 

MFJ . . ,  making  quality  affordable 

Prices  and  specifications  subject  to  change  e  1995  SfFI  Enterprises.  Inc. 


The  input  rectified  line  voltage  is  first  I  around   itself,   il   supplies   the   energy 


introduced  into  a  controlled  pass  transis- 
tor block  (shown  in  Fig,  lh  much  like  a 
pass  transistor  regulator  circuit  in  a  lin- 


slored  in  its  magnetic  field  to  the  capaci- 
tor which  acts  as  a  reservoir  for  that 
energy,  holding  it  until  it's  needed  by 


ear  supply.  Immediately  following  the     the  load  (the  device  being  powered). 


control  device  is  a  temporary  storage  cir- 
cuit. It  consists  of  an  inductor,  a  capaci- 
tor and  a  diode.  The  temporary  storage 
section  is  important,  and  something  of  a 
deviation  from  what  we  normal! v  think 
of  as  the  typical  filtering  section  in  a  lin- 
ear supply.  To  understand  what  happens, 
cast  your  mind  back  to  Electronics  101; 
An  inductor  opposes  any  change  in  cur- 
rent (hy  developing  a  counter  EMF)  and 
is  able  to  store  energy  within  iis  own 
magnetic  field.  If  neiLher  of  these  prop- 
erties ot  inductors  sounds  particularly 
familiar  to  you,  you  might  want  to  go 
back  and  study  up  a  bit  on  inductors  in 
any  basic  electronics  text,  or  you  can 
simply  take  them  on  faith,  hut  it's  im- 
portant to  keep  them  in  mind  when 
analyzing  how  a  s\\  itching  supply  does 
what  it  does. 

Basically,  when  an  inductor  begins  to 
carry  current,  its  counter  EMF  opposes 
the  change,  causing  the  current  to  in- 
crease at  a  logarithmic  rate,  rather  than 
alt  at  once.  The  same  effect  is  true  in  re- 
verse; when  the  inductor  is  giving  up  its 
energy,  there's  a  "reluctance"  to  the 
change,  and  the  decrease  is  likewise  at  a 
logarithmic  rate.  This  permits  the  induc- 
tor to  store  and  release  energy  at  a  natu- 
rally controlled  rate  and  facilitates  the 
action  of  the  switching  power  circuitry. 

Jump  over  to  Fig,  2  momentarily. 
Once  the  supply  is  operational  and  the 


So  the  inductor  and  capacitor  work  in 
tandem,  building  up  the  energy  to  the 
level  deemed  necessary  in  the  design. 
temporarily  storing  it,  then  releasing  it 
as  needed  into  the  circuitry  being  pou 
ered  in  a  controlled  fashion.  The  diode 
in  Fig,  2  simply  provides  the  directional 
path  for  current  flow. 


and  efficiently  to  meter  the  amount  of 
energy  permitted  to  pass  through  the 
temporary  storage  block,  all  within 
fractions  of  a  second. 

Going  back  to  Fig,  I,  we  see  that  the 
output  of  the  temporary  storage  circuit  is 
fed  into  an  output  filter  circuit  (or  block) 
and  on  to  the  load.  But  a  sampling  of  the 
output  is  also  fed  into  an  error  amp, 
along  with  a  reference  voltage,  A  refer- 
ence oscillator's  output  is  fed  to  ihe 
pulse  width  modulator  and  used  to  deter- 
mine the  number  of  pulses  sent  to  the 


"These  last  two  features  are  not  even  possible 

with  true  linear  supplies  " 


Now,  here's  the  neat  part: 

The  control  clement  that  I  mentioned 
earlier  determines  how  much  energy  will 
be  permitted  to  build  up  within  the  tem- 
porary storage  circuit,  based  upon  the 
demands  of  the  final  load  circuitry.  It 
does  this  by  monitoring  the  "ideal"  de- 
sign energy  level,  and  then  automatically 
adjusting  the  control  element  to  permit 
more  or  less  energy  into  the  storage 
block,  based  upon  that  design  ideal.  Un- 
like the  normal  regulator  circuit  in  a  lin- 
ear power  supply,  however,  the  control 
element  in  a  switching  supply  pulses  the 
pass  transistor  on  and  off,  many  times 
each  second,  and  varies  the  duration  (or 
duty  cycle)  of  those  pulses,  to  match  the 
energy  level  needed  by  the  final  circuitry 
being  powered,  It's  called  pulse-width 
inductor  has  built  up  a  magnetic  field      modulation  and  it  can  react  very  quickly 
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Fig,  2,  fn  this  step-down  circuit,  the  output  voltage  is  lower  than  the  input  voltage  by  a  given 
amount  and  the  output  fa  primarily  supplied  by  the  discharging  of  the  capacitor*  with  some 
additional  energy  supplied  by  the  inductor  as  needed,  but  the  inductor  %  main  f unction  is  to 
replenish  the  charge  on  the  capacitor, 
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control  element  each  second.  An  error 
voltage  from  the  output  sampling  and 
reference  circuit  blocks  is  also  fed  into 
the  pulse  width  modulator  and  used  to 
determine  exactly  how  wide  those 
pulses  will  be.  It's  similar  m  a  phase- 
locked  loop  in  a  digital  frequency  syn- 
thesizer in  some  respects,  but  the 
analogy  shouldn't  be  carried  too  far.  A 
switching  power  supply  is  unique,  but 
not  completely  unlike  other  circuitry 
common  in  ham  gear  these  days* 

If  s  important  to  remember  that  the 
output  sampling  block,  the  feedback 
block,  and  the  reference  oscillator 
block  all  exist  to  inform  the  control  el- 
ement how  much  outside  energy  to 
permiL  into  the  storage  loop  block  at 
any  instant  in  time.  Thinking  in  these 
terms  requires  that  mindset  mentioned 
earlier — somewhat  different  than  when 
analyzing  how  a  conventional  linear 
power  supply  works.  The  pulse-width 
modulation  (or  duty-cycle  modulation) 
places  the  theory  of  a  switching  supply 
more  into  the  digital  domain  than  in 
the  linear  or  analog  domain.  The  con- 
trol element  of  the  supply  is  pulsed  on 
and  off,  using  pulses  of  varying  dura- 
tion, rather  than  a  continuous  and 
smoothly  varying  sampling  voltage  as 
in  a  linear  supply.  Perhaps  now  you 
can  agree  why  looking  at  a  switching 
power  supply  in  terms  of  blocks  or 
sections  is  easier  to  visualize.  Since 
switching  supplies  are  somewhat  com- 
plex, breaking  the  supply  down  into 
these  categories  lessens  the  confusion 
that  might  otherwise  result  when  first 
looking  at  the  schematic  diagram  of 
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NEW 

SWITCHING  POWER  SUPPLIES 

CONT.     ICS      WT.(LBS) 
SS-25        20  25        4.2 

SS-30       25  30        5.0 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  •  HIGH  QUALITY  •  RUGGED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAfl  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS  3A.  RS4A  RS-5A,  RS-4L  RS-5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPLE  at  low  tine  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSfS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  -  MADE  IN  USA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  t  0,05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
low  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-11A} 


SLSE 


LOW  PROFILE  POWER  SUPPLY 

Colors  Continuous 

MODEL  Gray     Black     Duty  (Amps! 


SL-11A 
SL-11R 
SL-11S 
SL-HR-RA 


7 
7 
7 
7 


ICS* 

(Amps) 

11 
11 
11 
11 


Size  (INI 

K*W*D 

2%  *  7%  x  m 

2%*7  *93A 
2%  *  7%  *  9% 
4ft*  7    *9ft 


ShiPflJ, 


WL 


12 

12 
12 
13 


RS  L  SERIES 


POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 

Cantinurjii  ICS*  Size  [IN] 

MODEL  Duty  [Amps]  (Amps)  H*WD 

RS-41  3  4  3ft  *  6ft*  7% 

RS-5L  4  5  3ft -6ft*  7% 


Shipoii 


RM  SERIES 


19"  RACK  MOUNT  POWER  SUPPLIES 

Continuous 
MODEL  Duly  (Amps] 


MODEL  RM-35M 


RM-12A 

RM-35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meiers 

RM-12M 

RM-35M 

nm'OUM 

RM-60M 


9 

25 
37 
50 

9 

25 
37 

50 


ICS* 

(Amps) 

12 

35 
50 
55 

12 
35 
50 
55 


Size  UN] 

H  xW  v  0 

5V<x19x8% 

5ft  x  19  x12ft 

5ft  x  19  x  12ft 

7  x  19  x  12ft 

5ft  x  19  x  8ft 

5ft  x  19  x  Cft 

5^xt9x12ft 

7  x  19  x  12ft 


Shipping 
WL  llbsj 

16 

38 

50 

60 

16 

38 
50 
60 


RS-A  SERIES 


MODEL  RS-7A 


MODEL 

RS-3A 

RS-4A 

RS-5A 

RS-7A 

RS-10A 

RS-12A 

RS-12B 

RS-20A 

RS-35A 

RS-50A 
RS  70A 


Colon 
Gray        Black 


« 


* 


Ctiliiitu 

Dill  |A"Ml 

2.5 

3 

4 

5 

7.5 

9 

9 

16 

25 

37 
57 


ICS' 
(A.pi) 

a 

4 
5 

7 
10 
12 
12 

20 

35 

50 
70 


SiZI  LIN| 
H  x  W  X  D 

3  x  4^  x  5* 
3V+  x  6ft  x  9 

3Ve  x  6ft  x  7% 
Z\k  x  6ft  x  9 

4  x  Vh  x  10tt 
4ft  x  e  x  9 

4  x  7ft  x  10^ 

5  x  9  x  10ft 
5  x  11  x  11 

6  x  13^  x  11 

6  x  13V*  x  12\, 


WL  |llt. | 

4 

5 

7 

9 

11 

13 

13 

11 

27 

46 
48 


RS  M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  volt  and  Amp  meter 
RS-12M 

Separate  volt  and  Amp  meters 

RS-20M 

RS-35M 

RS-5QM 
RS^70M 


CollfllllE 

lit?  |Aapi] 
9 

16 

25 

37 
57 


ICS* 
|A"MI 

12 

20 
35 

50 
70 


Size  (IN) 

n  x  w  x  if 

4ft  x  8  x  9 

5  x9x  10ft 
5x  11  x  11 

6  x13ft  X  11 

6  x  13V+  x  Wk 


Slippiil 

W1.  [lit. | 

13 

16 

27 

46 
48 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  1 .5  amps 


to  Full  Load 
MODEL 

VS-12M 

VS-20M 

VS-35M 

VS-5GM 
VS-7QM 


Ciitiiieis 

Ditf  ( Ampsj 
@13.8VDC  @10VDC  @5VDC 


9 
16 
25 

37 
67 


MODEL  VS-35M 


Variable  rack  mount  power  supplies 
VRM-35M  25 

VRM-50M  37 


15 

22 

34 

15 


2 

4 

7 

10 
16 

7 
10 


IDS- 

[A"MI 
@  13.8  V 

12 

20 
35 
50 
70 

35 
50 


Size  |IN] 

flxixl 

4ft  x  8  x  9 

5  x  9  x  10ft 
5x  11  x  11 

6  X  13^  X  11 

6x  13*A  x  12  % 

5%  X  19  X  12ft 

5ft  x  19  x  12ft 


fbipptil 

WL  (ill.) 

19 

20 

29 
46 

m 

38 

50 


RS  S  SERIES 


MODEL  RS-12S 


Built  in  speaker 

MODEL 
RS-75 
RS-10S 
RS-12S 

RS-20S 

SL-11S 


Colors 
Bray       Hack 


ClttiBIMI 

Ditf  (Aapi) 
5 

7,5 

9 

16 

7 


Aapi 

7 

10 
12 
20 

11 


iizt  (iNi 

Ixlxl 
4  x  7ft  x  10* 
4  x  7ft  x  10* 

4ft  x  6  x  9 
S  x9  x  10ft 

2ft  x  Tk  x  9ft 


Slipping 
Ills.) 
10 
12 

13 
18 

12 
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CIRCLE  16  ON  REAOER  SERVICE  CARD 


one  of  these  odd-looking  ducks. 
Thinking  in  terms  of  blocks  or  sections 
also  can  be  helpful  in  troubleshooting  a 
switching  supply — b\  examining  what  is 
and  what  is  not  present — in  terms  of  all 
of  the  necessary  elements. 

The  three  basic  types 

Getting  back  to  some  of  the  details 
now,  I  mentioned  earlier  that  a  switch- 
ing supply  can  either  step  up  or  step 
down  the  input  voltage,  even  if  the  in- 

put  voltage  is  lower  than  the  desired 
output  voltage.  Stepping  down  is  easi- 
est to  see;  when  the  supply  is  operating 
normally,  energy  stored  in  the 
inductor's  magnetic  field  and  in  the 
capacitor's  dielectric  is  supplied  to  the 
output  load  circuitry  \ia  the 
capacitor's  discharging — with  the  in- 
ductor recharging  the  capacitor  as  well 
as  supplying  some  of  the  load  current 
i i self.  Remember  also  that  the  tempo- 
rary storage  section  component  con- 
figuration in  Fig-  2  is  used  for  this 
purpose.  When  stepping  up  the  output 
voltage,  however,  the  temporary  stor- 
age section  is  configured  somewhat 
differently  (see  Fig.  3»,  with  the  result 
that  the  inductor's  energy  is  summed 
with  the  capacitors  energy,  in  a  circuit 
that's  reminiscent  of  the  classical  cas- 
caded voltage  doubler  circuit-  That 
configuration  results  in  a  higher  volt- 
age on  the  output  than  was  present  on 
the  input  for  low  current  demand  ap- 
plications. When  polarity  inversion  is 
called    for,   the   control   and   storage 
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Fig,  4.  This  polarity  inverting  circuit  functions  as  a  "flyback  "  circuit,  supplying  energy  from 
both  the  inductor  and  the  capacitor,  but  with  the  inductor  charging  the  capacitor  in  a  reverse 
direction  from  the  input  polarity  sense.  An  inverting  circuit  like  the  one  shown  can  he  either 
step-up  or  step-down  in  terms  of  the  final  amount  of  output  voltage. 


elements  are  configured  differently 
again  (see  Fig.  4),  resulting  in  the 
positive  and  negative  sense  changing 
positions  between  the  input  and  out- 
put. It  does  this  by  allowing  the  induc- 
tor to  reverse  charge  the  capacitor. 
Once  again.  Fig,  2t  3  and  4  show  each 
of  the  three  possible  conditions  and 
the  basic  control/storage  element  con- 
figurations needed  to  achieve  them. 

A  somewhat  different  approach 

Another  variation  on  the  switching 
power  supply,  one  that  finds  its  home 
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Fig.  3,  In  this  step -up  circuit,  the  output  voltage  is  higher  by  a  given  amount  than  the  input 
voltage,  since  it  consists  of  the  cumulative  total  of  the  energy  supplied  by  both  the  inductor 
and  the  capacitor* 
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in  higher  current  applications  (such  as 
might  be  found  when  powering  a  typi- 
cal 1 00  W  amateur  Hf  transceiver),  is 
shown  in  Fig.  5  Instead  of  using  a 
relatively  heavy  and  inefficient  120V 
to  low-vollage-transformcr  (as  older 
linear  supplies  would  do),  this  line- 
vollagc-lo-14V  supply  first  rectifies 
the  120  volts,  filters  it,  and  applies  the 
high-DC  line  voltage  to  a  pair  of  tran- 
sistor driver  stages.  These  driver 
stages  are  switched  on  and  off  at  a 
high  frequency  (controlled  hy  the 
driver  oscillator)  and  this  high-fre- 
quency pulsating  DC  then  is  stepped 


T/re  square  waves  generated 

in  digital  switching  are  rich 

in  harmonic  content  ." 


down  to  a  high-current,  low- voltage 

DC  by  a  more  efficient  high-frequency 
transformer  and  a  pair  of  high-current 
switching  diodes.  The  advantage  is  a 
much  lighter,  smaller,  more  efficient 
transformer,  and  considerably  easier  to 
filler  high-frequency  pulsating  DC. 
Better  control  over  the  amount  of  input 
energy  is  also  possible  hy  utilizing 
pulse  modulation  control  circuitry  as 
discussed  before. 

The  reduction  in  size  and  weight  by 
using  high  frequency  switching — as 
opposed  to  the  60  Hz  line  frequency 


'• 


oka  code  3  Gol 

The  most  advanced  Digital  Signal  Processing  PC 
urogram  for  the  analysis  and  decoding  of  HF  data 
communkatio  ns!" 

^Code  3  Gold  mafces  decoding  easy  for  the  novice  and  expert.  Unlike 
[the  CW/RTTY  decoders,  Code  3  is  an  exclusive  auto  classification 
jlhat  tells  you  what  you  are  listening  to  (30  +  modes)  and  automati- 
cally sets  you  up 'to  start  decoding.  Automatic  analysis  and 
[oscilloscope  functions  are  both  selectable  from  almost  anywhere  in 
[the  program.  The  six  Main  Menu  screens  make  moving  around  the 
[Code  3  Gold  program  a  snap.  Code  3  is  the  most  sophisticated  and 
femcoin passing  decoder  available.  The  26  standard  modes 
[include:Package  includes:  Code  3  Gold  software,  audio-digital 
^converter  and  RS232  cable,  all  ready  to  go!  Requirements:  IBM 
rompatible,  MSDOS  with  640kB  of  Ram,  CGA  or  better  monitor. 

Morse  •  RTTY/ Baudot /Murray 

Sitor  CCIR  625/476-4  ARQ  -  Navtex 
\»  AX25  Packet 


Facsimile  all  RPM  (up  to  16  gray 
shades  at  1G24  x  768  pixels.) 
DUP-ARQ  Artrac 

Ascn 

SI-ARQ/ARQ-S 

ARQ-E/ARQIOGO  Duplex 
ARQ-N-ARQ4QQ0  Duplex  Varient 
ARQ-E3-CCIR519  Variant     •  POL-ARQ  100  Baud  Duplex  ARQ 

TDM342/ARQ-M2/4 

FEC-S 

Sports  info  300  baud  ASCII 

SltOT 


Autospec  -  MJc's  1  and  II 

Twin  pi  ex 

ARQ6-90/98 

5WED-ARQ-ARQ-SWE 


TDM242/ARQ-M2/ 4-242 

FEC-A  FEC100A/FEC101 

FECI  000  Simplex 

H  ell  sct  eiber-Svneh/  Asvnch 

RAW  (Normal  Sitor  but  without  Synch.) 

ARQ6-70  *  Baudot  F7B8N 

Factor  ♦  WEFAX 

available  options- 
Option  3  Piccolo   *  Option  4  Coqueiet 
OptionS  4  special:  ARQ&  FEC  systems,  TO RQ- 10/ 11, 
ROU-FEC/RUM-FEC,  HC-ARQ  (ICRC)  and  HNG-FEC 
Option  8:  SYNOP  decoder 
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Propagation 
Prediction 


lows  3.  1 /Windows  95 


3C.  Ijmj|        I 


Tell  SKYCOM  %vhere  you  are,  your 
transmitter  power  and  antenna  gain. 

Enter  the  current  Sunspot  Number  or  Solar  Flux  measurement. 
SKYCOM's  windows  simplify  data  entry.  Pick  a  location  from 
SKYCGM's  database  of  over  4db  call  sign  prefixes,  using  SKYCOM's 
database  search  tools  or  map.  You  can  tailor  the  SKYCOM  database 
to  your  own  needs  by  adding  additional  locations.  Instantly  obtain 
prediction  reports  that  tell  you  the  best  time  and  frequency  for  your 
transmission  You  can  also  obtain  a  detailed  report  that  lists  the 
vertical  critical  frequency,  frequency  of  Optimum  Transmission, 
Signal  to  Noise  ratio,  and  other  data.  SKYCOM  2.0  includes  an , 
on-line  beam  heading  reference  to  the  direct  and  long  path  bearing 
and  distances  (in  miles  and  kilometers)  from  your  home  station  to  all 
locations  in  the  SKYCOM  database. 
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Exclusive  North  and  South  American  Distributors 


Letters 

Continued  from  page  7 

nautical  miles  to  Newfoundland  to 
meet  up  with  The  Matthew  when  it 
arrives  in  Bonavista.  They  called 
themselves 'The  Newfoundland  Flo- 
tilla f97T"  and  set  about  finding  a  few 
sailors  who  wtxild  be  willing  id  brave 
the  mighty  St.  Lawrence  River  and 
join  them  in  the  adventure.  Well,  they 
have  certainly  been  successful,  be- 
cause at  the  time  of  writing  some  76 
sailors  have  signed  up  to  be  part  of 
the  Flotilla  This  does  not  include 
some  25  American  sailors  who  want 
to  join  the  Flotilla  in  Bonavista  The 
Toronto  Italian  community  is  also 
involved,  and  they  are  considering 
a  commitment  to  obtaining  one 
hundred  Flotilla  sponsors  at 
$  1 0,000  apiece,  the  proceeds  going 
to  charity.  The  City  of  Toronto  is 
sponsoring  the  Newfoundland 
Floillla  T97  Log  Book,  and  all  the 
skippers  will  be  invited  to  City  Hall 
for  a  luncheon  and  presentation 
of  the  Log  Books  just  prior  to  their 
departure. 

What  about  the  ham  side  of 
things?  Well,  over  a  year  ago  1  de- 
cided that  a  venture  such  as  the 


Newfoundland  Flotilla  had  to  have 
a  Chief  Radio  Officer  and  he  could 
not  qualify  for  that  high  title  unless 
he  could  arrange  a  Special  Events 
calkign.  So  I  started  with  the  Ca- 
nadian Government  Department  of 
Communications,  They  naturally 
wanted  full  historical  information, 
which  was  supplied,  and  then  I 
waited.  After  a  long  wait,  t  phoned 
and  asked  why  the  delay,  and  was 
told  that  they  thought  that  this  was 
the  first  time  in  Canadian  radio  his- 
tory thai  a  maritime  mobile  unit  had 
asked  for  a  Special  Events  call  sign. 
You  see,  Ontario's  callsigns  start 
with  either  VE  or  VA,  followed  by 
the  number  3.  Quebec  has  the  num- 
ber 2,  the  Maritime  Provinces  num- 
ber 1,  and  Newfoundland  starts 
with  VO,  not  VE  or  VA.  The  Cana- 
dian Feds  had  to  write  to  each  of 
those  Provinces  and  ask  them  to 
allow  the  Flotilla  to  pass  through 
their  territory  without  having  to 
change  the  Special  Events  cull  sign. 
They  got  the  Provinces  to  agree, 
and  the  Flotilla,  when  it  satis  in  the 
May  of  *97,  will  do  so  with  the 
callsign  'CF3NYC/'  We  have  not 
set  up  a  frequency  and  transmission 


time  schedule  yet,  but  that  will  be 
settled  in  the  next  two  to  three 
months. 

If  any  of  your  readers  want  to 
find  out  more  about  the  New- 
foundland Flotilla  *97  they  can 
write  to:  Robert  O'Brien,  Chair- 
man Newfoundland  Flotilla  f97, 
c/o  National  Yacht  Club,  1  Sta- 
dium Road,  Toronto,  Ontario, 
Canada  M5V  3H4.  Or,  E-mail: 

NFFLOTlL97@aol.com. 
CompuServe  is:  75333,3243 
@compuservexoro.  There  is  a 
host  of  information  available 

through  these  two  mediums,  so  go 
to  it.  If  there  are  any  vessels  who 
want  to  join  the  Flotilla  write  soon 
and  get  on  the  mailing  list. 
Darnjmldmyyacht! ...  Wayne. 

Bill  Riley  K91MG.  I  enjoy 

reading  your  "Never  Say  Die** 
column.  Recently,  you  mentioned 
the  Council  of  La  Raza,  and  that 
you  did  not  know  who  they  were. 
Another  identical  group  is  The 
Council  por  la  Causa.  These  are 
Hispanic  (Mexican)  lobby  groups 
thai  aim  to  get  more  federal 
funds. 
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They  send  their  members  to 
lobby  the  federal  and  state  gov- 
ernments for  more  money,  based 
upon  their  facts  showing  discrimi- 
nation and  a  need  for  more  and 
cheaper  housing,  housing  repair, 
LIEAP  (Low  Income  Energy  As- 
sistance Program)  money,  food 
banks,  medical  care,  prenatal 
care,  bilingual  education,  Head 
Start,  ad  infinitum.  Our  liberal 
Congress  dutifully  allocates  more 
money.  The  federal  agencies 
HUD,  FEMA  and  DHSS  collabo- 
rate with  the  Hispanics  so  they 
know  exactly  how  to  apply  for 
these  federal  funds.  The  local 
agencies  disburse  the  money, 
keeping  10%  for  administrative 
costs.  This  local  agency  can  be  a 
community  action  council,  a 
council  of  government,  immi- 
grant services,  or  one  of  a  num- 
ber of  peace  and  social  justice 
coalitions. 

These  local  agencies,  always 
hcadedbyaltberalactivistDemocrat, 
have  a  liberal  activist  Democrat  staff 
thai  an;  all  paid  big  salaries  with  a  full 
range  of  benefits,  even  though  most 
Continued  on  page  69 
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switching — is  quite  dramatic,  making 
for  much  more  portability  in  high  cur- 
rent supplies.  One  tradeoff  that  should 
be  mentioned,  however,  is  the  potential 
tor  Rhl  from  the  power  supplv  itself, 
especially  when  used  near  ham  radio 
gear  This  is  true  of  all  of  the  supplies 
talked  about  so  far.  The  square  waves 
generated  in  digital  switching  are  rich 
in  harmonic  content;  it's  just  a  fact  of 
life  in  the  digital  domain.  Switching 
power  supplies  must  be  well  designed, 
well  constructed,  and  well  shielded  if 
operation  near  radio  reception  equip- 
ment is  anticipated.  Recognized  name- 
brand  supplies  usuall)  take  every 
precaution  in  this  area,  but  some  RFI 
may  still  be  experienced,  just  as  with 
any  other  digital  circuitry.  Modern  fcr- 
rite  devices  are  generally  used  to  help 
keep  RFI  from  becoming  an  over- 
whelming concent,  and  all  shielding 
must  be  replaced  when  these  supplies 
are  reinstated  after  troubleshooting. 

Another  difference  between  switch- 
ing power  supplies  and  their  linear 
counterparts  is  in  their  cost;  switching 
supplies  are  often  2  10  3  limes  more 
expensive  because  of  the  additional 
circuit  complication  and  RFI  proofing 
that's  needed.  There's  a  price  for 
smaller  size  and  greater  efficiency,  but 
it's  often  worth  it. 

Troubleshooting  considerations 

When  troubleshooting  a  switching 
vs*    a    linear    supply,    the    switching 


supply  is  much  more  difficult  to  ana- 
lyze for  faults.  It's  almost  imperative 
that  a  schematic  diagram  be  available: 
and  a  "theory  of  operation"  and  volt- 
age chart  can  also  be  real  timesavers. 
The  best  way  to  approach  the  problem 
is  stage  by  si  age.  Try  to  isolate  the 
fault  on  the  basis  of  which  stage,  then 
which  component  in  that  stage,  is  be- 
having incorrectly,  With  the  feedback 
loops  at  work,  it's  sometimes  difficult 
to  make  that  determination  in  a  switch- 
ing supply,  I!"  that's  the  case,  try  to 
analyze  how  the  feedback  loop  can  be 
interrupted  and  replaced  with  a  fixed 
reference  supply  instead,  just  for  the 


off-specification.  Then  there  are  the 
more  esoteric  problems!  I  ran  into  one 
recent!)  myself,  in  a  computer  VGA 
color  monitor  using  a  sw  itching  power 
supply.  Ii  would  change  its  width  and 
brightness  at  times  (because  the  regu- 
lated outpul  voltage  was  changing),  all 
by  itself,  and  seemingly  without  any 
real  reason,  until  I  finally  located  the 
culprit.  1  was  pretty  well  convinced 
that  the  controlled  pass  transistor 
package  was  the  source  of  the  prob- 
lem, because  tapping  on  it  would  often 
cause  the  fault  to  occur.  1  was  ready  to 
trv  hunting  one  down  when  I  became 
suspicious  of  something  else  that  the 


This  approach  is  sometimes  the  only  way  to  avoid 
chasing  your  tail  when  working  on  any  circuit 
that  contains  service-defying  feedback  stages." 


lime  being,  until  the  problem  can  be 
isolated  and  corrected.  This  approach 
is  sometimes  the  only  way  to  avoid 
chasing  vour  tail  when  working  on  anv 
circuit  that  contains  service-defying 
feedback  stages. 

Most  of  ihe  problems  in  switching 
supplies  will  he  the  same  ones  found 
in  any  other  power  supply — poor  sol- 
der joints,  broken  wires,  poor  switch 
or  variahle  control  contacts,  over- 
heated parts,  open  or  shorted  eompo- 


manufacturer  had  used  in  this  particular 
monitor — a  cream-colored  adhesive  that 
was  used  to  hold  some  of  the  heavier 
parts  down  on  the  top  ol  die  printed  cir- 
cuit board.  A  couple  of  years  back,  I'd 
experienced  similar  adhesives  becoming 
partially  conductive  as  they  aged,  par- 
ticularly when  ihey  became  very  brittle, 
as  the  adhesive  on  this  board  had.  Fur- 
thermore, the  way  that  the  adhesive  had 
hecn  applied,  a  potential  short  circuit 
track  existed  between  the  line  voltage 


nents,  or  integrated  circuits  that  are     bridge  rectifier  and  the  circuit  common 

point,  if  in  fact  the  adhesive 
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Fig,  5,  One  variation  on  a  high  current  low  mltage  high-frequency  switching  power  supply 
from  a  recognized  tutme-hrand  amateur  radio  equipment  manufacturer. 
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itself   had    become    partly 

conductive.  Just  on  that  bet, 
I  removed  (more  correctly, 
chipped  off)  the  adhesive  in 
that  area  that  would  have 
completed  a  short,  and  as 
suspected,  no  more  voltage 
variation.  I  removed  the  re- 
mainder of  the  adhesive  in 
other  locations  just  as  a  pre- 
caution, which  only  serves 
to  illustrate  that  power  sup- 
ply problems  come  in  many 
sizes  and  colors— just  as  in 
any  other  circuit!  Ifs  im- 
possible to  list  all  of  the  po- 
tential variations,  bui  know- 
ing how  something  is  sup- 
posed to  work,  and  playing 
a  few  hunches,  can  often 
pay  dividends, 


Number  1 7  on  your  Feedback  caret 


Designing  RF  Probes 


A  simple  one-hour  test  equipment  project. 


J,  Frank  Brumbaugh  KB4ZGC 

Box  30  -  c/o  Defendini 

Salinas  PR  00751-0030 


An  RF  probe  is  used  to  directly 
measure  the  level  of  RF  voltage 
present  at  a  particular  point.  It  is 
normally  used  with  a  digital  multimeter 
(DMM)  to  indicate  the  voltage  level  as  a 
DC  voltage  which  is  equivalent  to  the 
RMS  value  of  the  RF  being  sampled. 

However,  the  level  of  RF  being  mea- 
sured provides  useful  information  only 
when  the  probe  has  been  designed  for 
use  with  a  specific  meter.  The  design  of 
our  RF  probe  is  a  function  of  the  DC  in- 
put resistance  of  the  meter  we  intend  to 
use  with  it.  It  can  provide  accurate  infor- 
mation when  used  with  a  different  meter 
that  has  the  same  DC  input  resistance, 
but  will  be  inaccurate  if  the  input  resis- 
tance of  the  new  meter  differs  from  that 
for  which  the  probe  was  designed. 

Our  probe  design  is  somewhat  un- 
usual because  we  want  to  know  the  RMS 
value  of  the  RF  voltage  we  measure,  and 
the  probe  actually  detects  and  rectifies  the 
peak  RF  voltage.  Thus,  it  will  be  necessary 
to  reduce  the  rectified  DC  derived  from 
the  peak  voltage  to  a  level  equivalent  to 
the  RMS  value  of  the  RF  at  the  probe  tip.  It 
is  impossible  to  measure  RMS  voltage  di- 
rectly, except  with  a  w  ide  bandwidth  oscil- 
loscope. Therefore,  we  must  design  the 
probe  circuit  to  do  this  for  us. 


The  circuit 

Fortunately,  this  is  simple.  All  we 
need  to  know  is  the  DC  input  resistance 
of  the  specific  meter.  We'll  use  a  com- 
monly available  full-function  DMM 
which,  in  this  example,  has  an  input  re- 
sistance of  10  megohms. 

Fig,  1  shows  the  circuit  of  a  common 
RF  probe,  easy  to  make  and  use.  It's  also 
very  easy  to  design  so  it  will  be  accurate. 
CI  and  C2  are  usually  0.01  |iF  monolithic 
or  ceramic  disc  capacitors.  C3  acts  as  a  DC 
blocking  capacitor  to  prevent  any  DC  volt- 
age at  the  tip  from  entering  the  probe.  C2 
is  a  filter  capacitor  to  smooth  any  varia- 
tions in  the  DC  voltage  rectified  by  Dl, 
normally  a  germanium  diode. 


of  1 0  megohms,      we  can  calculate  the 
value  of  Rl  as  follows: 

10,000,000  x  K414=  14  J  40,000 
14,400,000  -  10,000,000  =  4, 1 40,000 
ohms  (4.14  megohms) 

Rl  should  be  4.14  megohms  (for  use 
only  with  a  DMM  which  has  a  10  me- 
gohm input  resistance). 

This  calculated  4,14  megs  value  is  not 
a  standard  value,  so  we'll  have  to  use 
two  or  three  1  /4W  resistors  in  series  to 
make  up  the  required  value.  We  can  ei- 
ther measure  individual  resistors  from 
our  stock  of  parts  to  come  as  close  as  we 
can,  or  we  can  do  it  the  easy  way  by 
choosing  5%  resistors  and  adding  their 


"Can  your  analog  meter  be  used  instead?77 


The  rectified  DC  voltage  at  the  cath- 
ode of  Dl  is  at  about  the  peak  level  of 
the  RF  voltage  at  the  tip,  Resistor  Rl 
must  have  a  value  which  will  reduce  this 
peak  value  to  the  desired  RMS  level.  Be- 
cause the  peak  voltage  of  a  sine  wave  is 
L414  times  the  RMS  value,  Rl  has  to 
drop  this  excess  voltage  so  the  meter  in- 
dication will  be  accurate.  Because  we 
know  the  meter  has  an  input  resistance 
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Fig.  L  It  doesn't  get  much  simpler  than  this. 


value  to  come  close  to  the  desired  value. 
For  instance,  a  2  megohm  resistor  and  a 
2,2  megohm  resistor  in  series  will  pro- 
duce 4.2  megohms,  +5%.  Since  this 
combination  is  only  60,000  ohms  higher 
than  needed,  it  is  such  a  tiny  percentage 
of  over  4  megohms  that  it  can  be  ig- 
nored. Electronics  is  a  world  of  toler- 
ances and  percentages;  as  long  as  we 
come  close  to  the  value  we  need,  it  will 
work  just  fine. 

Analog  meters? 

Can  your  analog  meter  be  used  in- 
stead? Sure,  but  you  have  to  know  the 
input  resistance  of  the  analog  multimeter 
on  the  DC  range  setting  you're  going  to 
use  with  your  RF  probe.  For  instance, 
there  are  FET  multimeters  available, 
most  of  which  have  a  constant  DC  input 
resistance  of  100k  on  all  ranges,  but  this 
is  the  only  type  multimeter  for  which  this 

73  Amateur  Radio  Today  *  November  1996  17 


statement  is  correct.  For  iliis  meter,  Rl  will 
have  a  calculated  value  of  4 1 ,400  ohms. 

For  other  analog  multimeters  the  input 
resistance  will  he  differcni  Tor  each 
range.  These  meters  are  specified  to 
have  an  input  resistance  of  LtX"  ohms  per 
volt  This  value  will  he  listed  in  the 
operator's  manual  or  leaflet  which  is 
supplied  with  ihe  meter  or,  in  some 
eases,  will  he  marked  on  the  meter  face. 

Voltage 

After  you  have  determined  the  ohms- 
per-volt  rating  of  your  meter,  you  choose 
the  specific  voltage  range  with  which 


NEUER   SflV  DIE 

Continued  from  page  9 

century,  brought  over  by  English  whites* 
who  mainly  settled  in  the  South.  The  blacks 
are  carrying  on  a  heritage  from  their  slave 
ancestors  imported  from  England,  not  Africa. 
The  development  of  public  education  in  En- 
gland eventually  replaced  this  argot  with  stan- 
dard English.  Now  it  lives  on  in  the  American 
black  culture,  separating  those  who  speak  it 
from  much  hope  of  success  in  dealing  with 
whites,  or  in  getting  well-paying  jobs.  Its  one 
way  blacks  make  sure  that  other  blacks  will 
provide  a  permanent  black  underclass, 

Big  Bummer 

Yes,  I've  been  on  your  case,  trying  to  get 
you  to  stop  sitting  there  like  a  lump  in  a  bog 
and  to  slick  a  test  prod  into  that  jumble  of 
gray  goo  in  your  head  to  jump-siart  some  ac- 
tion. Our  hobby  is  broke  and  needs  fixing, 
Heck,  it  needs  reinventing. 

Sure,  1  keep  coming  up  with  ideas,  but  in- 
stead of  generating  your  own  in  response, 
what  I'm  getting  most  of  is  apathy,  with  a 
secondary  pile  of  kv etching.  Yes,  Tin  com- 
plaining, but  I'm  not  surprised  or  upset.  Af- 
ter all.  this  is  the  same  reaction  Vm  seeing  to 
the  call  for  ideas  on  how  to  solve  our  major 
social  problems  rr,  like  welfare,  the  deficit, 
crime,  the  so-called  drug  war,  and  so  on, 

Heck,  you're  not  even  particularly  upset 
over  how  much  you're  paying  in  taxes, 
which  on  the  average  these  days  is  taking  all 
of  your  wife's  pay.  And  this  is  despite  end- 
less TV  exposes  showing  you  how  your 
money  is  being  wasted  on  crop  supports  to 
rich  farmers  (even  tobacco  supports!),  rip- 
oils  of  virtually  every  federal  bureau  by 
crooks,  enormous  stockpiles  of  useless  mili- 
tary supplies,  and  so  on.  There  arc  a  whole 
bunch  of  books  exposing  this  stuff,  showing 
where  hundreds  of  billions  arc  being  wasted. 
Ho  hum.  right? 

Getting  back  to  amateur  radio,  1  made  a 
suggestion  for  a  new  approach  to  the  hobby 
several  years  ago  which  just  came  back  to 

Continued  on  page  27 
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you  will  use  your  RF  probe.  The  full- 
scale  voltage  of  this  range  will  be  used 
to  calculate  the  value  of  Rl  in  Fig*  1, 

As  an  example,  consider  a  typical  20k 
ohms-per-voll  multimeter,  of  which 
there  have  been  more  produced  than 
probably  any  other  except  for  the  pocket- 


Afthough  our  RF  probe  is  handy  when 
working  with  transmitter  powers  of  no 
more  than  about  30  watts,  if  is  most  use- 
ful  when  adjusting  the  RF  voltages  pro- 
duced by  VFOs,  the  local  oscillator 
output  to  mixers  in  both  transmitters  and 
receivers,  and  intermediate  stages  and 


JfDl  is  an  IN 67 A y  it's  an  invitation  for 
Murphy's  Law  to  take  effect" 


size  Ik  ohms-per-volt  multimeters.  We 
will  calculate  lor  both  a  30- volt  and  a  50- 
volt  range  because  these  meters  vary 
among  manufacturers.  You  probably 
will  have  one  or  the  other  on  your  meter. 

20,000  x  30  -  600,000  ohms  input 

resistance 
600,000  x  1.414-848,400 
848,400  -  600,000  =  248,400  ohms 

(Rl) 

20,000  x  50  =  1,000,000  ohms  input 

resistance 
L000,000  x  1.414=  1.4 14,000 
I A  14,400-  1,000,000-414,000 

ohms  (R I ) 

Since  we  don't  want  to  chance  burn- 
ing out  Dl  in  our  probe,  we  don't  want 
to  exceed  the  maximum  allowable  peak 
inverse  voltage  (PIV)  that  it  can  with- 
stand. For  the  IN34  and  1N34A  the  PIV 
is  60  volts.  The  1N270  will  take  80  volts, 
the  1N191  will  handle  90  volts,  and  the 
1N67A  tops  out  wiLh  100  PIV  rating. 

You  may  want  to  measure  the  RF  volt- 
age across  a  50  ohm  dummy  load  so  the 
actual  RF  output  power  can  be  calcu- 
lated. The  peak  RF  voltage  across  50 
ohms  will  be  from  10  volts  at  I  watt  to 
over  387  peak  volts  at  L500  watts.  A 
100  watt  transmitter  will  produce  100 
peak  volts  across  50  ohms,  so  if  Dl  is  a 
IN67A  this  would  be  an  invitation  for 
Murphy's  Law  to  take  effect.  A  50  watt 
transmitter  will  produce  more  than  70 
peak  volts  across  50  ohms,  so  we  must 
be  careful  where  we  use  the  probe.  It's 
a  lot  easier  to  build  one  than  to  fix  it 
later. 

It  is  possible  to  connect  two  or  more 
of  the  same  type  diodes  in  series  to  re- 
place Dl  and  increase  the  PIV  rating  of 
the  probe.  However,  this  practice  will 
add  stray  reactance  to  the  probe  and 
affect  its  accuracy. 


some  driver  stages  in  transmitters. 
Power  levels  as  low  as  50  milliwatts  will 
be  easily  detectable  with  our  probe. 

Construction 

Now  we  need  a  probe  body  to  put  the 
circuit  in,  and  we  will  need  a  metal  tip. 
When  the  few  components  have  been 
soldered  together  with  very  short  leads, 
using  a  heat  sink  to  protect  the  diode 
from  the  heat  of  soldering,  we  will  need 
a  shielded  wire  to  connect  the  probe  to 
the  meter,  and  a  red  and  a  black  plug  to 
connect  the  shielded  wire  to  the  meter 
sockets.  We  will  also  need  a  ground  lead 
and  clip  for  the  probe. 

Depending  upon  the  physical  size  of 
the  component  pans,  especially  CI  and 
C2,  we  can  take  apart  a  cheap  office- 
type  ball -point  pen  or  a  felt-tip  pen  for 
the  probe  body.  RG-174  miniature  coax, 
or  even  RG-58,  can  be  used  for  the 
shielded  wire.  A  small  nail  soldered  to 
the  lead  of  C1  makes  a  nice  tip.  A  short 
length  of  insulated  stranded  wire  and  an 
alligator  clip  make  a  good  probe  ground. 

For  hams  using  low  power — 30  watts 
output  or  less — this  probe  plus  Ohm's 
Law  will  allow  the  accurate  measure- 
ment of  RF  power  developed  across  a  50 
ohm  dummy  toad.  The  RMS  voltage 
measured  with  the  RF  probe  divided  by 
the  50  ohm  resistance  of  the  dummy 
load  will  determine  the  RF  current 
Multiply  the  RF  current  in  amperes  by 
the  RMS  voltage  to  determine  the  power 
output  in  watts. 


Parts  List 

C1, 

C2 

0.01  p,F  ceramic  disc 
capacitor 

D1 

Germanium  diode 
(see  text) 

R1 

To  be  calculated 
(see  text) 

J  9  on  your  Feedback  card 


A  Low 

Current  Light 


Great  for  portable  operation 


J,  Frank  Brumbaugh  KB42GC 

BQx30c/oDefendini 

Salinas  PR  00751-0030 


orlable  operation  at  night  on 
camping  trips  poses  a  problem. 
Even  the  lowest  current  incandes- 
cent bulb  eats  a  lot  of  power,  so  when 
your  station  is  powered  by  a  small  gel 
cell  battery,  as  are  most  portable  QRP 
stations,  every  milliampere  that  can  be 
saved  for  communications  is  precious. 
Also,  the  usual  white  light  from  a 
flashlight  or  even  a  pilot  lamp  is  a 
magnet  for  every  nearby  flying  insect. 


these  1.5V  in  series  across  a  12V  bat- 
tery draw  only  17  mA,  with  no  drop- 
ping resistor  needed.  And,  because  the 
LEDs  have  an  expected  life  of  50,000 
hours,  they  won1 1  burn  out  just  when 
you  need  them  most. 

Although  using  eight  LEDs  would 
seem  to  make  more  sense  in  a  12-volt 
system,  the  ninth  LED  helps  to  prevent 
excess  current  when  a  gel  cell  battery 
has    been    freshly    charged    and    its 


"Because  these  yellow  LEDs  have  an  expected  life  ofSOfiOO 
hours,  they  won't  burn  out  just  when  you  need  them  most/' 


There  are  "giant"  LEDs  10  cm  in  di- 
ameter in  clear  plastic  which  produce  a 
bright  red  light.  They  require  1,8  VDC 
at  20  mA.  These  are  produced  as  re- 
placements, several  in  a  cluster,  for  au- 
tomotive tai llights  and  brake  lights,  I 
don1!  know  of  any  source  for  these;  I 
found  one  surplus  several  years  ago 
and  tried  it  out— I  found  that  red  light 
is  no  good  for  reading  dials,  meters, 
and  switch  positions.  It  also  attracts  its 
share  of  insects. 

The  best  choice  is  yellow  light.  Un- 
fortunately, most  yellow  LEDs  pro- 
duce very  little  light,  and  also  require 
a  dropping  resistor  which  wastes  pre- 
cious milliampcres  in  heat.  Much  bel- 
ter are  the  Tl-3/4  yellow  LEDs 
(Mouser    509-HPY5066X).    Nine    of 


terminal  voltage  exceeds  12  volts.  It 
also  allows  the  nine  LEDs  to  be 
mounted  in  a  3  x  3  arrangement  to 

concentrate  the  light. 

Construction 

The  LEDs  should  be  mounted  as 
close  together  as  possible  to  better 
concentrate  the  light.  Be  sure  to  ob- 
serve the  correct  polarity  of  each  LED. 
The  longer  lead  is  the  anode.  While  re- 
verse polarity  won't  harm  the  LEDs, 
no  light  will  be  produced 

Although  this  is  not  the  brightest 
light  in  the  world,  it  will  attract  very 
few  insects  and  the  light  produced  is 
quite  adequate  for  operating  your  rig 
and  keeping  a  log. 
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Number  20  on  your  Feedback  cdrd 


Can  You  Top  This? 

The  worlds  tallest  mobile  antenna? 


Jim  Ford  N6JF 

2415  College  Drive 

Costa  Mesa  CA  92626 


f  you've  ever  driven  on  Pacific  Coast 
Highway  in  Huniington  Beach,  CA, 
or  heen  at  Southern  California's 
TRW  Ham  SwapmeeL  you've  prob- 
ably seen  what  is  most  likely  the 
world's  tallest  mobile  antenna.  These 
have  frequently  been  spots  for  Don 
Daily  AA6GE  to  set  it  up- 

It's  mounted  on  top  ol'  his  1 976  Ford 
van  and  can  support  many  antennas, 
going  from  about  11  to  160  feet!  Im- 
possible, you  say?  WelL  I  thought  so 
until  I  saw  it. 

You  say,  "This  surely  must  be 
guyed/'  Well,  it  ist  sometimes.  At  160 
feel  the  antenna  is  far  from  straight  un- 
less it  is  guyed,  hut  he  has  driven 
around  with  it  at  160  feet  (1  mph?), 
Don,  licensed  since  the  mid  '50s,  and 
familiar  for  many  years  as  WA6EKD. 
is  no  stranger  to  big  projects.  From 
Riverside  (CA),  in  1969  through  1971 
he  had  an  eight-element  105-foot 
boom  20  meter  vagi  on  his  homemade 
self-supporting  130- foot  tower  It  was 
secured  wilh  20  tons  of  concrete!  By 


profession,  Don  is  a  plant  maintenance 
engineer  and  his  knowledge  of  machine 
shop  tools,  processes,  and  materials  is 
e\  ident  in  all  of  his  projects. 

The  details 

The  bottom  of  his  Space  Needle,  as 
he  calls  it,  is  made  from  6,5  inches  of 
1/2"  wall-thickness  7075  T6  alumi- 
num. The  remaining  tubing  is  made 
from  6061  T6  aluminum,  with  the  120- 
foot  level  having  a  2.5H  OD.  This  was 


the  antenna  uses  XLS  900  5/8"  braid 
line  rated  at  27,000  pounds, 

Don's  experiences 

Don  doesn't  always  put  up  the  160- 
foot  monster,  but  he  frequently  has  an- 
tennas over  100  feet.  Often,  the  only 
guys  used  are  those  that  arc  attached  to 
his  van.  He  has  mounted  four  19-ele- 
ment  2  meter  antennas  on  his  Space 
Needle  at  SO  feet!  He  has  setup  lime 
down  to  45  minutes,  and  claims  that 


"It  was  secured  with  20  tons  of  concrete!99 


Photo  A,  Don  Daily  AA6GE 
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the  level  at  picture  time,  with  a  rotator 
and  small  horizontal  2  meter  beam  at 
that  point. 

When  in  use  as  an  antenna  and  not 
as  a  tower,  it  tapers  to  3/4  of  an  inch  at 
1 50  feet.  A  CB-type  whip  adds  an  ex- 
tra 10  feet,  for  a  total  of  160  feet.  The 
pole  is  insulated  from  the  van  wilh 
four  r  x  V  x  1-1  f4u  phenolic  blocks  so 

it  can  be  used  as  an 
antenna  or  tower, 
The  total  weight  of 
all  his  antenna  poles, 
which  are  stored  in 
large -diameter  white 
PVC  tubes,  is  800- 
900  pounds.  The 
bouom  section  is 
guyed  to  his  van 
with  1/2"  braid, 
which  is  the  type  of 
line  used  on  yachts 
and  has  a  test 
strength  of  IS. 0(H) 
pounds.  The  gin 
pole  used  for  raising 


there  haven't  been  any  scary  wind  epi- 
sodes. He  has  operated  a  70- foot  an- 
tenna in  40  rrtph  winds.  Ham  operation 
on  160  meters  is  difficult  for  many  of 
us  because  of  the  large  antenna  length 
required,  but  Don  likes  the  160  band 
since  he  can  put  up  a  full-size  1/4 
vertical ! 

When  asked  if  he  would  rather  have 
a  motor  home  or  house  trailer,  Don 
says  no.  He  thinks  a  trailer  or  motor 
home  mighl  not  be  strong  enough  for 
his  purposes,  and  besides,  they  would 
have  a  difficult  time  gelling  to  some  of 
the  places  where  he  likes  to  operate. 
He  likes  to  operaie  as  near  the  ocean  as 
he  can,  to  get  the  benefit  of  an  ocean 
ground,  or  from  mountain  peaks  for 
the  quiet  location  and  terrain  enhance- 
ments. In  his  experience,  a  good  HF 
mountain  top  location  is  one  which 
drops  off  rapidly. 

To  say  he  gets  good  signal  reports 
from  his  van  is  an  understatement,  but 
the  good  reports  are  due  in  part  to  his 
ability  lo  pick  good  locations.  I  visiled 


him  one  time  when  he  was  at  a  loca- 
tion near  the  lop  of  Modjeska  Peak  in 
Orange  County,  CA.  And  I  do  mean 
the  top  because  he  definitely  needed 
the  winch  mounted  on  the  front  of  the 
van  to  gel  up  the  last  50  yards. 

Don  is  planning  a  replacement  for 
his  aging  *76  Ford  van,  but  with  all  the 
customization  and  airhag  suspension 
on  his  present  van  it  may  take  a  while 
to  bring  it  up  to  his  standards,  Big- 
time  mobile  is  not  new  to  Don.  He  has 
used  this  van  with  somewhat  smaller 
antennas  for  the  15  years  I  have  known 
him.  And  yest  if  you  wondered,  Don 
has  been  single  since  two  years  before 
the  van. 

Fully  loaded,  the  van  weighs  as 
much  as  10,300  pounds,  but  it  was 
only  9,500  pounds  at  the  time  these 
pictures  were  taken.  He  is  equipped 
with  10  100-pound  batteries!  This  al- 
lows three-  or  four-day  desert  and 
mountain  radio  DX  trips.  He  has 
worked  over  250  countries  and  most  of 
the  US  counties  in  this  van. 

Don  is  usually  equipped  for  opera- 
tion on  160  meters  to  1296  MHz,  but 
recently  sold  some  of  his  less-used 
VHF  and  UHF  gear  and  used  the 
money  for  some  of  his  other  hobbies. 
He  bought  a  trailer  and  mini  4WD 
military  surplus  vehicle  called  "The 
Mule"  about  a  year  ago  and  uses  them 
for  gold  mining  and  astronomy  trips. 
This  allows  him  to  carry  two  650  watt 
generators,  one  1  kW,  and  one  3.5  kW. 
The  3,5  kW  generator  is  needed  when 


Photo  B.  Looking  up  at  120  feet. 

he  wants  to  use  his  kW  HF  amplifier, 
consisting  of  a  pair  of  3-500Z  tubes. 
He  also  has  solid-state  amplifiers  for 
VHF,  and  one  for  HF  for  battery  op- 
eration when  not  running  the  tube 
amp.  His  well-secured  van  is  a  ham 
contest  station  on  wheels. 

I've  seen  this  and  many  other  of 
Don's  antenna  projects  evolve  over  the 
last  15  years,  but  1  am  still  amazed. 
Safely  completing  a  project  like  this  is 
not  for  many  of  us.  Don  would  like  to 
claim  the  world's  highest  mobile  an- 
tenna. If  you  see  AA6GE  going  down 
the  road,  give  him  a  Morse  code  HI 
beep  on  the  horn. 


Photo  C.  Roof  view.  Do  you  think  Don  has  ever  been  on  a  sailboat? 
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ATARI  "JAGUAR" 

CONTROLLER/KEYPAD 


Cool-looking  game  controller  for  the  Atari  Jaguar 
system.  Erogonoiriicaiiy  designed 
black  box  has 
12  button 

keypad  (0- 

9,  *  and  #). 

separate  A.B. 

buttons,  paus 

option  buttons  and  a  four-way 

direction  button.?"  cable  terminated 

with  hi-densrty  DEM  5  connector,  g"j50 

6.5'  X  5"  X  1 .65^  *fc  each 


CAT#EX-18 


10  for  $20.00 


SPECIAL  PRICE 
BGCOLOR  LED 


RED/  GREEN  diffused. 
T  1  3/4  (5mm)  Three  legs 
Center  cathode . 

CAT#  LED-63 


35« 


each 


100  for  S29.00  •  1000  for  $250.00 


STEREO  3.5  MM 
EXTENSION  CABLE 


6'  shielded  cable  with  stereo  3.5  mm  mini- 
phone  plug  one  end,  3,5  mm  jack  on  other  end 
25  CAT#  CB-357 


$1 


each 


10  for  $10.00 


|  "Hl-8 


3t 


CASSETTES 


iH°D 


SONY   Hr-8 
Top  quality,  metal 
particle  120  minute  video 
cassettes.  Used  for  a  short    (jj 
time,  then  bulk-erased-  -^ 

Each  cassette  has  its  own      J£    * 
plastic  storage  box.  %P 

Satisfaction  Guaranteed.     CAT  #  VCU-8 


00 

each 


10  tor  $28.00  -  100  for  $250.00 


ORDER  TOLL  FREE 

1-800-826-5432 

CHARGE  ORDERS  to  Visa.  Mastercard. 
American  Express  or  Discover 


TERMS  WO  MfNtMUM  ORDER.  Si^prtg  and  hancfrng  lor  tr* 
4&  continental  USA  SS00  per  order.  Al  others  inducing  AK 
HI.  Pffi  of  Canada  must  pay  lul  shippng.  Al  orders  debvefed 
in  CALIFORNIA  must  include  local  state  sales  tax    Quantities 

Limited    MO  COD.  Prices  subject 
CALL    WRITE  Id  change  wifnut  notice. 


FAX  or  E-MAIL 


for  our 

64  Page 
CATALOG 

Outside  the  US.A- 
send  %2  00  postage. 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys,  CA  91408 


FAX  (818)781-2653 

E-Mail  allcorp@allcorp.com 
Internet  -  http://www.aHcorp.com/ 
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Number  22  on  your  Feedback  card 


The  48-46  Antenna 


The  CCD  antenna  is  now  available  for  the  amateur  hands. 


Harry  Longerich  W4ANL 

Rte  1 ,  CV  9 
Fredericksburg  TX  78624 


What  is  the  48-46  antenna?  It 
consists  of  48  pieces  of  wire 
interconnected  with  46  ca- 
pacitors. The  technical  name  is  icCon- 
trolled  Current  Distribution"  antenna,  or 
CCD.  It's  been  around  for  a  lon<j  time  in 
the  commercial  broadcast  field,  and  re- 
cently it  was  configured  for  use  on  the 
amateur  bands.  An  excel  lent  description 
and  analysis  of  the  CCD  antenna  is 
available  in  both  References  I  and  2; 
these  are  worthwhile  reading. 

Rather  than  making  a  dipole  out  of 
two  continuous  lengths  of  wire,  the  CCD 
antenna  uses  capacitors  to  vary  the  phas- 
ing of  the  currents  in  the  antenna  to  en- 
sure that  the  most  possible  current  is 
distributed  to  all  sections  of  the  antenna. 
These  capacitors  arc  inserted  in  scries 
with  the  elements,  about  one  every  yard, 
for  the  complete  length  of  each  dipole 
clement.  In  the  48-46  antenna  each  side 
of  the  dipole  is  made  up  of  23  capacitors 
and  24  sections  of  wire,  each  35  inches 
long.  The  dipole  is  center-fed  with  open 
wire  line  via  a  transmaleh.  The  48-46 
antenna  uses  a  new  approach  to  mount- 
ing the  capacitors,  and  1  also  give  some 
hints  on  how  to  build  a  simple  RF  detec- 
tor to  make  sure  the  antenna  currents  are 
properly  distributed. 

Why  consider  a  CCD  antenna?  Well,  it 
has  several  distinct  advantages  over  the 
conventional  dipole: 


3/r 


C.  '~Z..y~^ 


k- 


1 1/2" 


(1)  It  has  about  3  to  4  dB  gain  aver  a 
conventional  dipole  at  the  basic  design 
frequency. 

(2)  There  are  minimal  hi^h  voltage 
loops  on  the  antenna. 

(3)  There  are  no  end  effects  of  any 

consequence- 

(4)  The  antenna  may  be  erected  in  any 
manner,  shape,  or  form — whatever  suits 
vour  real  estate. 

(5)  The  entire  antenna  radiates,  A  di- 
pole has  about  67 %  radiation  efficiency. 
The  CCD  approaches  97%. 


Fig.   /.    Lucite   or  Lex  an    insulator   with 
capacitor, 
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long,  with  a  I -1/2 -inch  pigtail  at  each 
end.  making  each  piece  a  total  of  38 
inches  overall.  I  used  Teflon lM-covercd 
wire,  16-gauge  stranded,  I  used  covered 
wire  because  here  in  Texas  we  have 
occasional  severe  weather,  and  precipi- 
tation static  can  be  a  problem.  The  cov- 
ered wire  reduces  this  type  of  static. 
Because  there  arc  no  high  voltage  loops 
on  the  antenna,  using  covered  wire  docs 
not  cause  undue  losses. 

In  order  to  simplify   measuring  the 
wire  to  35  inches,  1  built  a  simple  jig  on 


"When  conditions  are  right }  I  can  copy 
European  stations  5x9  plus  on  75  meters. 


3J 


(6)  The  CCD  antenna,  when  used 
with  an  antenna  system  tuner,  will 
have  a  gain  on  the  fundamental  design 
frequency  and  will  operate  on  all 
higher  amateur  bands.  It  will  not  work 
properly  on  frequencies  lower  than  the 
design  frequency, 

(7)  The  CCD  antenna  may  be  erected  close 
lo  the  ground  without  seriously  alfecting  the 
efficiency  of  the  radiated  signal. 

(8)  This  antenna  is  very  quiet  when 
used  in  the  receive  mode. 

(9)  Construction  is  straightforward 
(though  time-consuming— 96  solder 
connections  are  involved  in  building  this 
type  of  antenna). 

(10)  The  feed-point  impedance  will  vary 
between  275  and  325  ohms,  and  will  re- 
quire the  use  of  a  balanced  line  or  a  6:1 
balun  when  used  with  a  coaxial  feedline. 

Construction  details 

Initially,  I  built  a  7  MHz  CCD  an- 
tenna. Though  it  is  not  difficult,  con- 
struction does  take  some  time.  I  started 
by  cutting  48  pieces  of  wire,  35  inches 


a  piece  of  1-inch  by  2-inch  wood,  drove 
in  two  nails,  35  inches  apart,  and  bent 
the  wire  at  the  35-inch  dimension.  I 
judged  the  1- 1/2- inch  pigtails.  After  cut- 
ting and  stripping  the  48  lengths  of  wire, 
I  cut  49  pieces  of  Lucite™  (you  can  use 
Lex  an™  if  it's  available)  and  drilled 
them  as  shown  in  Fig,  1+  The  Lucite  in- 
sulator provides  a  means  to  connect  ad- 
jacent wire  elements  as  well  as  a  way  to 
mount  the  scries  capacitors. 

When  mounting  the  capacitor,  it  is  im- 
portant to  provide  sufficient  capacitor 
lead  slack  to  relieve  stress  on  it.  Obtain- 
ing the  capacitors  shouldn't  be  a  prob- 
lem. I  bought  60  390  pF  silver  micas 
rated  al  200  volts,  with  a  tolerance  of 
5%.  They  cost  nine  cents  each  at  a 
surplus  outlet.  The  200- volt  rating  will 
safely  handle  the  legal  amateur  power 
levek  One  reason  for  buying  60  capaci- 
tors was  to  insure  that  I  would  have  46 
capacitors  that  were  within  the  5%  toler- 
ance rating.  Nine  capacitors  did  not  meet 
the  requirements,  Using  polyester  ca- 
pacitors is  better,   but  they   arc   more 


expensive.  If  possible,  buy  capacitors 
with  long  leads;  it  simplifies  connecting 
them  to  the  wire  elements.  Once  the  ca- 
pacitors were  mounted  and  connected  to 
the  wire  elements,  I  covered  them  and 
the  leads  with  RTV  compound.  This 
provides  an  excellent  weather  seal. 

Check  the  current  flow 

Before  you  erect  the  antenna  in  its  final 

location,  install  it  about  four  feet  above  the 
ground.  Remember,  it  does  not  have  to  be 
in  a  straight  line;  install  it  lo  suit  your  real 
estate.  When  you  have  erected  the  antenna 
at  the  four-foot  level,  use  a  simple  RF 
sniffer  (F^.  3)  and  excite  the  antenna  with 
3-5  watts  of  power.  Start  at  the  feed  point 
and  work  to  either  end  of  the  antenna.  At 
the  feed  point  you  will  have  some  indica- 
tion of  current.  It  makes  no  difference 
what  the  reading  is;  whatever  it  is,  use  that 
as  the  reference  reading.  Work  your  way  to 
the  end  of  the  antenna.  As  you  approach  a 
capacitor  the  reading  will  decrease  a  bit, 
but  as  you  travel  to  the  end  of  the  wire  ele- 
ment the  reading  should  again  increase.  If 
a  reading  should  drop  off  after  moving 
away  from  the  capacitor,  you  have  a  prob- 
lem in  that  section.  It  could  be  a  bad  ca- 
pacitor, broken  lead,  or  poor  solder 
connection.  Correct  this  before  proceeding 
further  with  the  measurements.  Remem- 
ber: When  making  these  measurements, 
do  not  change  the  power  output  of  the 
exciter. 

Installation 

Once  you  have  ascertained  that  the 
current  flow  is  uniform  throughout  the 
entire  length  of  the  antenna,  you  are 


ready  to  install  it  on  your  real  estate.  The 
length  of  the  feedline  is  immaterial  but, 
of  course,  the  shorter  the  better.  The 
lowest  point  of  my  3.5  MHz  antenna  is 
four  feet  high.  The  center  of  the  antenna 
is  about  35  feet,  and  it  is  mounted 
among  40-foot  trees,  through  branches 
and  close  to  buildings.  When  conditions 
are  right,  I  can  copy  European  stations  5 
x  9  plus  on  75  meters.  The  7  MHz  an- 
tenna is  also  among  trees,  and  I  can 
work  VKs,  5x8-9,  using  100  watts 
when  propagation  conditions  warrant. 

This  is  exciting 

One  of  the  problems  of  living  in  Cen- 
tral Texas  is  that  ground  conductivity  is 
very  poor.  To  overcome  this,  I  installed  a 
#16  copper  wire,  buried  one  inch  in  the 
ground,  and  followed  Hie  exact  pattern 
of  the  erected  antenna.  Initially,  when  I 
excited  the  antenna  with  5  watts,  the  RF 
sniffer  indicated  a  reading  of  29  micro- 
amperes. With  the  ground  wire  in  place 
and  5  watts  of  excitation,  the  RF  sniffer 
indicated  33  microamperes  at  the  ends  of 
the  antenna.  What  this  told  me  was  that  the 
antenna  was  passing  more  current,  and  the 
radiating  efficiency  had  increased.  Refer- 
ence 2  states  that  the  use  of  capacity-  load  - 
ing  disc  screens  at  the  ends  of  the  antenna 
will  increase  the  radiation  resistance,  im- 
prove current  distribution,  and  almost 
completely  eliminate  end  effect.  The  end 
caps  I  use  are  illustrated  in  Fig.  2,  and  they 
are  mounted  vertically,  about  three  feet 
above  the  ground  wire.  The  resonant  fre- 
quency of  the  antenna  was  lower,  so  I 
eliminated  one  section  from  each  end  and 
the  frequency  was  about  6.995  MHz.  I 
again  excited  the  antenna  with  5  watts  and 


Circle  made  from  1/16 
Brass  welding  rod 


390  pF  capacitor  on 
last  section  of  antenna 


8  35"  lengths  of 
number  16  wire 


Fig.  2.  End  capacity  hat  for  7  MHz  CCD  antenna;  mo  required. 


Pocket  Morse 
Code  Trainer 

Learn  Code  Faster  &  Easier 
Better  than  code  tapes 
Take  it  anywhere  to  practice 
Light  weight  &  compact 

The  Deluxe  Pocket 
Morse  Code  Trainer 

*Sefectabie  code 
rotes  from  3  wpm 
to  33  wpm 

*  P/qys  standard  or 
Farnsworth 

*$ize  7'x3.8"x2.4' 

*  Runs  40  hrs  on 
one  9  v  battery 

1)  Plays  continuous  fresh  random  code 
(Selectable  letter  groups,  ie  A-Z,  0-9,  &  more) 
2\  Preprogramed  random  character  playing 
3}  Interactive  training  (Excellent  for  beginners) 

4)  Contimou*  newly  generated  QSO 

(J  million  different  QSO  like  ihe  General  exam) 

5)  Preprogamcd  QSO  to  cheek  accuracy 

6)  Continuous  random  words  Playing 

The  Ultimate  Pocket 
Morse  Code  Trainer 

ft  has  all  the  above  features  plus 

1 )  A  16  character  LCD  display  which  allows 
you  to  check  yourself  during  or  after  a  QSO 

2)  Internal  amplified  speaker. 

3)  Selectable  random  character  playing.  (Select 
which  character  or  numbers  to  practice) 

Call  214-350-0888  Price  $99.00 

Add  2.50  foe  a  mono  ear  piece  &  3.50  tor  a  stereo  heod  set 

visaiVIC  accepted    Add  $6.00  $VH  +  8.26%  Tk 

Computer  Aided  Technology.  40S&  Limftc/g  Dr.  Ltalto.  Tx  75244 
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NEW  CATALOG 

CALL  TOLL  FREE;  1-800- UN  XTAL 

Quality  Crystals 
and  Oscillators  for: 

AMATEUR  BANDS- CB* MARINE  VHF 
SCANNERS' MICROPROCESSORS" PAGERS 

P.O.  Box  60017  •  Fort  Myers,  Florida  33906 
(941 )  936-2397 


160-10  G5RV  QuicKits 
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Spectrum  Beetrorifc  Products 
introduces  the  woritfs  firsl 
handheld  repealer  controNe  r 

No  larger  than  most  hand- 
held  radios,  1heHRC-10  con- 
verts a  single  or  dual-band 
radio  into  a  full  featured  sim- 
plex or  duplex  repeater  sys 
tern.  Key  features  of  theHRO 


1 0  mcJ jde  voice  lOer  DTMF 
Control  and  programming, 
hflng  and  time-out  timers. 
Digital  Voice  Operated 
Squelch  <DVOStM),  telemetry 
tones,  and  private  voice  mail 
slot.  $299  A 

h!tp:/Awww.5pectrum-us».com 
fiOO-56^2788  -  fa*  4Qe-J36-ft4fi1 
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EVERY  ISSUE  OF 

73  Amateur  Radio  Today 
on  Microfiche! 

The  entire  run  of  73  from  October 
1960  through  last  year  is  available. 

You  can  have  access  to  the  treasures 

of  73  without  several  hundred 
pounds  of  bulky  back  issues.  Our 
24x  fiche  have  98  pages  each  and 
will  fit  in  a  card  file  on  your  desk. 

We  offer  a  battery  operated  hand 
held  viewer  for  $75,  and  a  desk 
model  for  $260.  Libraries  have 
these  readers. 

The  collection  of  over  600 
microfiche,  is  available  as  an  entire 
set,  (no  partial  sets)  for  $285  plus 
$5  shipping  (USA).  Annual 
updates  available  for  $  1 0, 

Satisfaction  guaranteed  or  money 

back!      wm  

*3U0KMA$TER 

6196  Jefferson  Highway 
Mineral,  Virginia  23117 
540:894-5777-800:282-5628 
Internet:  info@buck.coni 
Fax  540:894-914103 
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du&iX  duACt  ANTENNA  £&. 

40  YEARS  Of  QUALITY  ANTENNAS 
SKYMASTER  H.F.  KITS  FROM  S275.95 
PRE-TUNED  H.  F.  QUADS  FROM  $373.95 
Quad  Antennas  From  2  Thrpuqr|  40  Meters 
l2  METER  4  EL-  PHE  TUNED  $44.95  +  57.00  S&H 
€  METER  2  EL.  PRE-TUNED  SG9,95  +$15.00  S*H 
6ESI_PPICES  eitieyBL£.B3Ai0£0.^A£MOM   A n  1 fc hn  A  ROPE 

visit  our  rvtw  web  site  http://www,cu bex.com 
Write  Or  Call  For  Frao  Catalog 
2761  SATURN  ST  "E"  BREA  CA  92621 
(714)  577-9009  FAX  (714)  577-9124 
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6  inch 

RF  Pickup  Wire 


1N34 
Diodes 


50  \iA  Meter 


Fig.  $_*  RF  sniffer  (will  operate  up  to  100 
MHz). 

the  reading  al  the  end  cap  was  41  micro- 
amperes, an  increase  of  8  microamperes — 
another  substantia]  gain  increase. 

A  word  about  feeding  the  antenna:  If 
you  plan  lo  use  coaxial  cable,  I  suggest 
you  use  a  6: 1  current  balun  mounted  al  the 
feed  point  of  the  antenna,  The  use  of  an  an- 
tenna system  tuner  is  a  definite  plus  when 
using  coaxial  cable.  I  personally  prefer  us- 
ing a  balanced  line.  A  good-grade  300- 
ohm  TV  twin  lead  will  work  well  with 
powers  up  lo  500  watts.  A  450-ohm  bal- 
anced line  will  also  work,  A  tuner  must  be 
used  with  both  of  these  lines. 

Frequency  check 

Before  you  erect  the  antenna  you  may 
want  to  try  to  check  the  resonant  fre- 
quency with  a  grid-dip  meter.  You'll  be  in 
for  a  surprise.  My  7  MH2  antenna  reso- 
nates at  6.995  MHz,  which  is  about  normal 
for  this  type  of  antenna,  You  may,  if  you 
desire,  cut  off  one  or  two  sections  from 
each  end  of  the  antenna  to  bring  it  into  the 
7  MHz  range.  I  tried  it*  but  it  made  no  dif- 
ference in  the  current  readings  or  perfor- 
mance of  the  antenna.  Remember.  When 
grid-dipping  an  antenna^  always  make 
the  measurements  at  the  feed  poini  of  the 
antenna. 

Try  this  tuner 

A  word  about  antenna  system  tuners:  I 
built  AG6K's  Balanced  Balanced  Tuner3 
and  it  is  a  beauty.  This  tuner  uses  a  bal- 
anced input  system,  which  really  makes 
good  sense.  I  used  a  1:1  current  balun 
made  with  fertile  cores,  The  output  of  this 
tuner  is  balanced,  no  balun  is  required,  and 


the  efficiency  is  excellent.  With  my  7  MHz 
CCD  antenna,  I  was  able  to  obtain  a  1 :5:1 
SWR  from  7  MHz  to  29.99  MHz.  For 
those  of  you  who  like  to  experiment,  I  rec- 
ommend trying  this  tuner.  I  have  also  used 
a  conventional  LC  network  tuner  which 
worked  very  well,  but  it  was  a  bit  cumber- 
some when  switching  to  bands  other  than 
7  MHz.  Any  good  grade  of  commercial 
tuner  may  also  be  used  with  good  results. 

Designer's  choice 

This  antenna  may  be  erected  in  any  con- 
figuration that  suits  your  real  estate.  I  have 
erected  them  as  inverted  Vs,  bi-square,  and 
even  lying  on  the  ground.  Rest  assured, 
they  will  perform.  My  present  goal  now  is 
to  cut  down  some  trees  (when  the  XYL 
isn't  looking)  and  try  two  7  MHz  CCDs, 
spaced  about  1 8  feet  apart,  and  reverse  the 
feeds  for  east  or  west  directivity.  If  anyone 
has  had  the  opportunity  to  try  this,  or  has 
any  input  on  the  CCD  antenna,  please  let 
me  know  the  results. 

References: 

1.  Harry  A.  Mills,  Gene  Brizendine, 
"Antenna  Design:  Something  New,"  73 
Amateur  Radio  Today.  October  1978. 

2.  Hany  A.  Mills,  Gene  Brizendine, 
'The  CCD  Antenna  Another  Look,"  73 
Amateur  Radio  Today,  July,  1981 . 

3.  Richard  L.  Measures  AG6K,  "A  Bal- 
anced Balanced  Antenna  Tuner,"  QST, 
February  1990. 
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Number  25  on  your  Feedback  card 


Hamtronics  R139  Weather 

Satellite  Receiver 

Enjoy  monitoring  atmospheric  com!  it  ions  and  the  satisfaction  of  building  the  kit! 


Larry  R.  Antonuk  WB9RRT 
P.O.  Box  452 
Marlborough  NH  03455 

I'm  not  really  sure  u-Av  I  got  interested 
in  satellite  weather  reception,  but  I  re- 
member exactly  when.  A  member  of  the 
local  radio  club  was  putting  on  a  demon- 
stration at  a  club  meeting,  lie  had  as- 
sembled a  very  simple  inter  face,  using 
perhaps  a  single  chip  and  a  cap  or  two 
built  into  a  25-pin  D-sub  connector 
hood.  One  end  of  this  hooked  to  his  re- 
ceiver, the  other  end  to  his  computer. 
Using  a  piece  of  demodulator  software 


be  a  little  more  complicated  than  mount- 
ing an  IC  inside  a  DB-2?  hood,  but  I  de- 
cided to  go  ahead  with  it. 

My  research  took  me  through  several 
magazines,  a  few  books,  and  one  hishlv 
recommended  manual  (The  ARRL 
Weather  Satellite  Handbook).  1  found 
that  the  satellites  I  wanted  to  receive  all 
worked  in  the  137  MH/  band.  These 
were  the  American  (NOAA),  Chinese 
(Feng  Yun).  and  Russian  (METEOR) 
birds.  The  NOAA  satellites  were  more 
44available" — that  is,  they  passed  over- 
head more  often,  and  more  of  them  were 


It's  possible  to  receive  the  broadcasts  from  the  satellites 
themselves— in  real  time— as  they  go  overhead  " 


he  obtained  from  the  Internet  (as 
freeware,  no  less*,  he  was  able  to  decode 
HF  weather  facsimile  pictures— quite  re- 
spectable pictures,  too,  except  that  most 
of  them  were  of  very  interesting  cloud 
formations  out  over  unrecognizable  ar- 
eas of  the  ocean  someplace.  As  my  inter- 
est grew  over  the  next  few  weeks,  I 
found  that  most  of  these  HF  transmis- 
sions are  intended  for  ships  at  sea,  This 
meant  that  my  chances  of  receiving 
highly  detailed  photos  of  the  weather 
surrounding  my  home  QTH  in  the  hills 
of  New  Hampshire  were  pretty  slim. 
However,  while  doing  research  on 
weather  transmissions  in  general  I  Ibund 
out  about  something  even  better  than  the 
HF  transmissions.  It  was  apparently  pos- 
sible to  receive  the  broadcasts  from  the 
satellites  themselves — in  real  lime — as 
they  were  going  overhead.  This  made 
much  more  sense  than  worrying  about 
trying  to  capture  some  out-of-date  mili- 
tary transmission  on  the  HF  bands.  At 
the  time  I  realized  that  this  project  would 


still  transmitting  useful  data.  In  addition, 
the  NOAA  birds  transmitted  both  visual 
and  infrared  images  as  they  circled  the 
earth.  These  satellites  circle  the  earth  in 
near-polar  orbits,  meaning  that  from  a 
given  location,  each  of  them  mav  be  in 
range  several  limes  a  day.  In  any  case, 
there  were  three  main  components 
needed  in  any  decent  station  capable  of 
receiving  the  polar  orbiting  automatic 
picture  transmission  (APT)  satellites — a 
receiver,  a  demodulator,  and  an  antenna 
system.  I  fell  lhai  my  first  step  should  be 
the  recei\er.  Once  I  had  that  built  and 
could  determine  whether  or  not  I  could 
actually  hear  any  satellites,  well,  then  I 
could  decide  if  I  wanted  to  actually 
spend  some  money  to  find  out  what  the 
pictures  looked  like. 

According  lo  my  sources,  there  were 
two  main  choices  for  the  137  MHz  re- 
ceiver. The  first  was  an  actual  137  MHz 
radio  designed  for  satellite  reception. 
The  second  was  to  use  a  modified 
scanner.  The  reason  that  an  off-the-shelf 


Photo  A.  The  completed  R139  Weather  Fax 
Receiver. 

scanner  needed  to  be  modified  had  to  do 
with  the  bandwidth  of  the  APT  signal. 
The  weather  satellites  transmit  a  signal 
modulated  with  a  2400  H/  tone,  at  ±  15 
kHz  deviation.  This  is  three  times  the 
level  used  in  most  normal  communica- 
tions gear,  While  it  would  be  possible  to 
receive  these  signals  on  a  normal  re- 
ceiver much  distortion  would  result  due 
to  the  lack  of  modulation  acceptance, 
and  the  results  would  be  unsatisfactory.  I 
found  it  was  possible  to  modify  a  scan- 
ner to  eliminate  the  IF  selectivity,  which 
would  allow  the  wider  signals  to  pass 
through.  Unfortunately,  this  would  allow 
unwanted  signals  to  pass  through  as 
well.  Since  1  lived  near  an  airport  I  was 
already  worried  about  the  effect  of  ihe 
nearby  aircraft  band  transmissions.  I  de- 
cided that  a  widened  IF,  coupled  with 
the  wide  front  end  of  the  scanner,  would 
be  more  trouble  than  it  was  worth.  I 
decided  to  shell  out  the  bucks  for  a  real 
receiver. 

After  reviewing  the  options.  I  chose 
the  RI39  Receiver  from  Hamtronics, 
Inc.  The  R 1 39  represented  a  good  com- 
promise between  cost,  performance,  and 
bells  and  whistles.  The  R139  comes  as  a 
five-channel  crystal-controlled  unit 
wilh  scanning  capability,  It  has  a  0.2  |iV 
sensitivity,  due  to  its  low  noise  dual -gate 
FET  RF  amp  circuitry.  Modulation 
acceptance  is  38  kHz,  meaning  it's 
designed  just  for  the  bandwidth  of  the 
polar  orbilers,  A  tunable  front  end  is 
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used  to  provide  plenty  of  rejection  to  oft- 
channel  signals.  The  Rl  39  also  hits  sepa- 
rate outputs  tor  speaker  audio,  demcxl 
output,  and  a  speeial  line  to  control  a  tape 
recorder.  I  found  that  I  could  save  qtiite 
a  few  dollars  by  building  il  myself,  so  I 
ordered  the  kit. 

Assembly  oi  the  main  board  took  a 
couple  of  leisurely  evenings,  and  I  finished 
up  the  alignment  and  cabinet  installation 
on  a  Saturday  morning  As  is  usual  for 
Hamironics.  the  hoard  and  components 
were  of  very  high  quality.  EXx:urnentaiion 
was  not  a  step-by-siep  installation  proce- 
dure—the builder  is  given  some  credit 
(and  responsibility)  for  knowing  what  he 
or  she  i>  dointi.  The  asscmbh  instructions 
consist  of  about  a  do/en  paragraphs,  giv- 
ing hints  and  pointers  about  each  group  of 
ports,  Morc  specifics  arc  given  about  the 
size  of  parts  to  install  at  a  given  lime  than 
about  which  part  goes  where:  "After  a 
group  of  shorter  parts  like  these  are  in- 
stalled, you  can  put  in  taller  parts  like  L3 
and  L2+"  This  prevents  the  assembler  from 
making  any  moves  that  will  make  life  dif- 
ficult later,  while  still  giving  him  the  re- 
sponsibility to  choose  the  order  of 
assembly. 

Once  the  assembly  is  complete,  it's  lime 
for  alignment.  Note  thai  you  do  indeed 
need  a  signal  generator  for  this  procedure 
(a  friend  with  a  signal  generator  works  just 
as  welt).  The  documentation  does  provide 


Step-by-step  information  on  the  alignment  of 
the  receiver,  as  well  as  several  hints  and  sug- 
gestions as  you  go  along.  (Note  that  the  slug- 
tuned  coils  require  the  use  of  a  ,062"  square 
tuning  tool.  If  you  don't  have  one,  make  sure 
to  onder  one  along  with  the  R139,  They're 
cheap  compared  with  the  sullering  experi- 
enced when  you  break  a  coil  slug  on  Saturday 
night  because  you  tried  to  use  the  wrong  tool. 


found  that  I  was  out  of  tape  in  the  tape  re- 
corder, so  I  demodulated  the  image  di- 
reetly  from  the  R139.  As  the  picture  crept 
down  the  screen,  line  by  line,  I  could  make 
out  some  clouds,  then  a  big  lake,  then 
some  more  lakes,  then — Hey!  The  Great 
Lakes!  Nine-Land!  My  old  stomping 
grounds!  There  were  a  few  clouds  over 
Minnesota  and   Lake   Superior,   but 


■» 


"A  great  way  to  get  into  satellite  weather  reception. 


" 


Photo  B<  A  sunny  day  in  New  Hampshire. 

This  infrared  image  stretches  from  the  lip  of 
Florida  ait  the  way  north  to  the  bottom  of 
Hudson  Bay,  The  bars  on  the  right  border 
are  the  synchronization  signals  that  are 
transmitted  at  the  beginning  of  each  line. 
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and  you  can't  get  a  new  slug  until  Monday, 
and  You'll  never  know  all  weekend  if  Your  re- 
ceiver  is  working  tw  not  Not  that  the  author 
has  ever  had  this  experience.,) 

Once  the  unit  is  aligned,  it's  time  to 
hook  ft  up  to  the  demodulator  and  the  an- 
tenna.   Connections    are    easily    made 

m 

through  a  9-pin  D-sub  connector  on  the 
rear  panel.  My  first  attempt  was  simply  to 
set  the  squelch  and  turn  up  the  volume  as  I 
went  about  my  business  in  the  house. 
Within  an  hour  I  was  hearing  a  reassuring 
"tick-lock"  coining  from  the  speaker,  us- 
ing just  a  VHF  discone  antenna.  1  hooked 
the  demod  output  to  a  tape  recorder,  and 
connected  the  TAPE  CONTROL  output  of 
the  RI39  to  the  REM  IN  of  my  tape  re- 
corder, Nothing  happened.  I  figured  that 
the  open  collector  output  in  the  RI39 
couldn't  sink  enough  current  to  start  the 
motor  on  my  1970s  vintage  tape  recorder, 
so  I  added  a  small  relay  to  do  the  job, 
which  corrected  the  problem.  (I  later  found 
that  this  was  carefully  explained  in  the  part 
of  the  instructions  I  hadn't  bothered  to 
read,  but  that  didn't  diminish  mv  feeling  of 
accomplishment  at  having  engineered  the 
solution  myself.)  I  started  recording 
passes,  and  worked  on  figuring  out  how  to 
get  my  demodulator  to  work. 

The  Ftret  several  images  I  demodulated 
were  confusing — nice  cloud  formations, 
some  land  masses — but  I  couldn't  for  the 
life  of  me  figure  out  \shere  the\  were  be- 
ing taken.  I  had  no  idea  of  the  scale;  was 
that  chunk  of  land  a  peninsula  on  Cape 
Cod,  or  was  it  Florida,  or  maybe  the  tip  of 
South  America?  Not  only  that,  but  since 
some  passes  are  received  going  north  to 
south,  and  some  south  to  north,  the  upside- 
down  land  masses  can  be  vcrv  difficult  to 
recognize.  iThis  inverted  orientation  can 
be  corrected  with  the  viewing  software.) 
Finally,  on  a  Saturday  morning  I  heard  a 
pass  going  over,  I  came  into  the  shack  and 


northern  Wisconsin  was  as  clear  as  a  bell. 
Elated.  1  immediately  called  my  parents 
(Ham  and  Jean)  back  in  Wisconsin  and 
informed  them  that  I  could  tell  they  had 
clear  weather  at  their  house.  They  were 
quite  unimpressed  even  when  I  explained 
the  amazing  advances  in  technology  thai 
allowed  me  to  tell  them  this.  When  you've 
lived  from  telegraphs  to  cell  phones,  and 
from  crystal  radios  to  CNN,  I  guess  it's 
hard  to  be  excited  about  a  simple  satellite 
receiver  But  1  sure  was! 

As  the  weeks  passed,  I  collected  morc 
and  more  images,  some  impressive,  some 
not  so  exciting.  The  R139  dutifully  turned 
on  the  tape  recorder  and  recorded  each 
pass,  whether  it  was  going  directly  over- 
head or  photographing  someplace  I  wasn't 
interested  in.  In  addition  to  these  unwanted 
passes  1  found  thai  I  wasn't  getting  as  large 
or  as  clear  a  picture  as  I  should  have,  My 
simple  discone  antenna  wasn't  up  to  the 
task  of  pulling  in  enough  signal  for  quality 
satellite  photos;  I  obviously  had  to  fine- 
tune  the  system.  First,  I  needed  to  find  out 
how  to  use  my  demodulator  and  software 
more  effectively  so  I  could  choose  the  sat- 
ellite and  pass  I  was  interested  in.  Second, 
I  needed  to  upgrade  my  antenna  system  to 
something  more  appropriate  to  the  de- 
mands of  extra-terrestrial  transmissions. 
But  in  the  meantime,  my  Hamtronics 
R 1 39  Weather  Fax  Receiver  was  pulling  in 
the  pictures,  and  I  was  busy  printing  out 
images  to  impress  the  guys  at  work. 

All  in  all.  the  Hamtmnics  R 1 39  Receiver  is 
a  great  way  to  get  into  satellite  weather  re- 
ception. Although  not  a  kit  for  the  first- 
lime  builder,  if  you've  got  a  project  or  two 
under  your  belt  and  have  access  to  a  signal 
generator  for  the  alignment,  the  R139  is  a 
top-notch  receiver  for  the  money.  For 
more  details  contact:  Hamtronics,  Inc..  65 
Moul  Road,  Hilton  NY  14468  9535  or 
call:  (715)  392-9430. 
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mind.  When  1  wrote  a  set  of  rules  and  regula- 
tions for  Jordan  back  in  1970  1  proposed 
something  along  this  line,  with  the  call  pre- 
fixes reflecting  the  progress  a  Jordanian 
amateur  had  made. 

The  recent  Boy  Scout  Jamboree  On  The 
Air  (JOTA)  reminded  me  of  my  idea  of  set- 
ting up  a  similar  merit  badge  system  for 
hams.  We  could  have  one  for  working  all 
states  on  any  particular  band  and  mode,  An- 
other for  working  100  countries  on  a  band 
and  mode.  20m-SSB,  for  instance.  40m* 
RTTY.  160m-CWT  With  badges  for  packet, 
slow-scan,  satellites,  and  so  on.  If  we  want 
more  CW  activity,  why  not  offer  a  badge  and 
certificate  for  using  CW  to  work  and  slates 
and  100  countries?  Ditto  packet,  and  so  on. 

With  a  set  of  goals  like  thai  we  wouldn't 
need  six  different  license  classes. 

If  You're  So  Smart  ... 

Okay,  as  a  ham  you  are  a  communications 
expert.  Well,  you1  re  supposed  to  be.  That's 
what  you've  conned  your  non-ham  friends 
and  the  FCC  into  thinking,  right? 

So  what  do  you  really  know  about  com- 
munications, other  than  kerchunking  some 
repeaters  or  adding  still  more  garble  to  a 
pileup?  If  someone  were  to  ask  you  about 
pagers*  what  could  you  tell  them?  How 
much  do  they  cost?  What's  their  range? 
Where  do  you  get  'em?  What  frequencies  do 
they  use?  What  services  are  available?  Can 
you  use  them  around  your  own  business? 

And  what  can  you  tell  people  about  fax- 
modems? The  Internet,  CompuServe, 
Prodigy*  bulletin  board  systems,  and  so  on ? 

There  are  almost  endless  communications 
services  oul  there.  Now,  if  you,  as  a  bona 
fide  federally  licensed  communications  ex- 
pen,  can*t  answer  even  simple  questions 
about  'em,  imagine  how  confused  the  aver- 
age business  person  is  when  faced  with  choices 
of  telephone  switches,  cellular  telephones,  tele- 
conferencing, security  systems,  computer  net- 
working, and  so  on.  All  this  is  so  far  beyond  the 
average  person  to  deal  with  that  you  have  a  tre- 
mendous opportunity  to  make  some  money  . . . 
once  you  know  your  stuff. 

No,  you  don't  know  all  the  answers  now, 
but  with  your  ham  background,  at  least  you 
can  understand  the  questions  and  you  have 
some  clues  on  where  to  find  the  answers. 
Knowledge  is  not  only  power  these  days,  it's 
money.  There  are  at  least  10  million  small 
businesses  that  could  be  benefited  by  better 
communications,  security,  and  computer 
systems.  That's  one  heck  of  a  market. 

How  long  do  you  think  it  would  take  you 
to  become  an  expert  on  pagers,  just  to  pick 
one  field  at  random?  You  need  to  get  litera- 
ture from  the  manufacturers,  dealers,  and 
service  companies.  You'd  want  to  read  a 
couple  books  on  the  subject.  Are  we  talking 
six  months?  One  month'?  A  week/ 

Next  you'd  want  to  visit  some  of  the  com- 
panies involved  in  the  business  and  talk  with 
them.  Find  out  their  problems,  what  success 


stories  they  have,  which  equipment  they 
think  works  best,  and  so  on.  Couple  months 
in  your  spare  time? 

Now  that  you  have  a  good  understanding 
of  the  technology  and  the  players,  and  have 
the  contacts  you  need,  what  should  you  do 
next?  My  recommendation  would  be  to  sit 
down  at  your  computer  and  write  a  brief 
handbook  on  the  suhject  ...  maybe  32  pages. 
Write  it  for  the  nontechnical  average  busi- 
ness person.  Explain  the  benefits  your  ser- 
vice provides  and  show  how  the  costs  are 
small  compared  to  the  benefits.  You  can 
make  the  handbook  look  professional  by 
printing  it  on  a  laser  printer.  The  first  hun- 
dred copies  can  be  made  on  a  copy  machine. 
That's  the  way  I  do  my  booklets  until  the  de- 
mand gets  out  of  hand. 

This  will  provide  you  with  some  sales  lit- 
erature for  your  new  communications  con- 
sulting service.  With  your  name  as  the  au- 
thor, this  certifies  that  you  are  an  expert. 
Now  you're  in  a  position  to  send  letters  to  lo- 
cal businesses  offering  the  first  phase  of  your 
communications  consulting  services. 

Once  you  know  your  stuff  on  pagers  it's 
time  to  pick  the  next  business  you're  going 
to  learn.  If  you've  made  any  efforts  toward 
selling  your  pager  expertise,  by  now  you'll 
know  what  questions  business  people  are 
asking  about  other  communications  services. 
You  might  tackle  fax-modems  next 

Same  deal.  Get  the  literature.  Read  the 
books.  Talk  w  ith  the  manufacturers,  dealers, 
and  services.  Help  some  friends  for  free, 
learning  on  their  money.  It's  always  best  to 
use  other  people's  money  (OPM)  as  much  as 
possible  when  you  are  learning. 

Within  a  year,  if  you  make  any  kind  of  an 
effort  at  all,  you'll  be  Mr.  Communications 
in  your  town,  and  you'll  have  dozens  of 
small  businesses  turning  to  you  for  solutions. 
In  the  communications  business  you  make 
money  on  sales,  on  installations,  and  on  ser- 
vice. Great  business.  All  communications 
equipment  breaks,  so  the  service  business  is 
wonderful.  And  computers,  being  the  most 
complicated  of  all,  break  the  most  often. 
Plus  there  are  viri,  incompatible  software, 
static  electricity,  errant  magnets,  and  so  on  to 
help  keep  you  living  comfortably. 

Oh  yes,  it  won't  hurt  to  become  an  expert 
on  magnetic  fields  and  go  around  with  your 
gaussmeter  and  help  people  avoid  possibly 
harmful  fields,  There  are  some  inexpensive 
gaussmetcrs  on  the  market  that  do  a  wonder- 
ful job. 

And  when  your  customers  want  to  know 
whether  cellular  telephones  are  harmful  or 
not,  you'll  know  the  answer  and  be  able  to 
give  them  a  reprint  of  an  article  from  75  on 
the  subject. 

There's  no  reason  for  any  ham  with  even 
the  slightest  amount  of  gumption  not  to  be 
living  in  comfort  and  have  as  big  a  ham  sta- 
tion and  antenna  farm  as  he  (or  she)  wants* 

Expert  Help  Needed 

If  you  are  already  an  expert  on  any  phase 
of  communications,  how  about  writing  an 
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Number  28  on  your  Feedback  card 


A  QRP  SWR/Power  Meter 


Just  by  recalibrating  the  MFJ-860. 


J.  Frank  Brumbaugh  KB4ZGC 

Box  30,  c/o  Defend ini 

Salinas  PR  00751-0030 


The  MFJ-860  cross-needle 
SWR/PWR  meter  is  a  small 
4-1/2"  x  2-1/4"  x  3"  (WHD) 
lightweight  instrument  which  provides 
simultaneous  indications  of  SWR  and  tor- 
ward  and  reflected  RF  power  in  two 
switch-selected  ranges  of  30  and  300  watts 
into  a  50-ohm  load.  The  meter  face  also  in- 
cludes a  0-to-6- watts  scale  which  can  be 
used  for  QRP  operation  after  completing 
the  modification  in  this  article. 

Only  your  QRP  transmitter,  a  dummy 
load,  and  a  small  screwdriver  are  needed 
to  do  the  job.  After  this  modification 
there  will  be  two  ranges  as  before,  but 
one  will  be  6  watts  full-scale  forward 
and  the  other  will  be  30  watts.  No  hole 
drilling  or  soldering  will  be  necessary, 
unless  you  decide  to  add  a  switch  and 
capacitor  to  provide  a  choice  of  average 
or  peak  output  power. 


FRONT 
PANEL 


AVG 


rn 

Optional  -  See  Text 


Calibration 

Remove  the  two  screws  holding  the 
clamshell  case  together  and  place  the  top 
aside.  Turn  the  instrument  with  the  right 
side  facing  you.  You  will  see  four  black 
trimpots  mounted  at  the  upper  left  of  the 
printed  circuit  board  (Fig-  I).  The  upper 
row;  from  the  panel  side  lo  the  rear,  control 
forwaid  and  reverse  power  levels  on  the 
current  30- wall  range,  "This  will  be 
recalibrated  to  indicate  6  watts  full-scale. 
The  lower  row  of  trimpots,  from  the  panel 
side  to  the  rear,  control  the  forward  and  re- 
verse power  levels  on  the  current  300-watt 
range.  This  range  will  be  recalibrated  lo 
indicate  30  wans  full-scale. 

Because  of  the  values  of  trimpots  used 
by  MFJ,  recalibrating  both  ranges  is  easier 
than  attempting  to  change  the  300-watt 
range  to  indicate  6  watts  full-scale. 


R3  50k 


R610K 


R4 100K 


R5  100K 


Fig.  i.  Identification  of  calibration  trimpots. 
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Connect  a  50-ohm  dummy  load  to  the 
antenna  connector  on  the  rear  deck. 
Connect  the  ouipui  of  your  QRP  trans- 
mitter to  ihe  transmitter  connector  on  the 
rear  deck.  Put  the  range  push-button 
switch  on  the  panel  to  the  30-watt  range. 
Turn  on  and  key  your  QRP  transmitter, 
setting  it  to  any  exact  wattage  between  1 
and  6,  but  preferably  5  watts.  Note:  If 
you  connect  a  coaxial  lee  to  either  con- 
nector on  the  rear  you  can  use  your  RF 
probe  and  DMM  to  accurately  set  the  RF 
power  output,  A  reading  of  1 5.8 1  volts 
indicates  5  watts  into  50  ohms. 

Assuming  you  have  5  watts  of  RF  in- 
put, adjust  R3  (50k)  until  the  meter  indi- 
cates 5  watts  on  the  lower  "Forward" 
scale  on  the  meter  face,  midway  be- 
tween the  numerals  4  and  fi.  This  com- 
pletes calibrating  the  6-watt  forward 
power  range. 

Now  change  the  range  switch  on  the 
panel  to  the  300-wait  range.  With  the 
same  5  watts  input,  adjust  R4  i  1 00k )  un- 
til the  meter  indicates  50  on  the  upper 
portion  of  the  "Forward"  scale.  This 
point  is  5  watts  on  the  new  30-watt  scale, 
and  completes  its  calibration. 

Now  unkey  your  QRP  transmitter 
and  reverse  the  connections  on  the  rear 
deck  with  the  dummy  load  hooked  up 
to  the  iransmitter  connector  and  your 
transmitter  hooked  up  to  the  antenna 
connector. 

Check  that  the  range  switch  is  still 
in  the  300- wait  position,  key  your 
transmitter  to  apply  5  watts  in  the  re- 
verse direction,  and  adjusi  R5  i 1 (K)k) 
until  the  meter  indicates  50  on  the  up- 
per side  of  ihe  reflected  scale,  then 
unkey  your  transmitter.  This  completes 
calibration  for  reflected  power  on  the 
new  30-watt  scale. 


If  you  can  reduce  transmitter  output 
power  lo  1  watt  you  can  calibrate  the  re- 
flected power  range  on  the  new  5- watt 
scale,  as  follows: 


you  can  read  SWR  on  either  range. 
However,  if  you  were  unable  to  reduce 
power  to  1  wait,  and  therefore  could  not 
calibrate  the  reverse  range  on  the  6-watt 


"Only  your  QRP  transmitter,  a  dummy  load,  and  a  small 
screwdriver  are  needed  to  do  this  job;  no  hole  drilling  or 

soldering  are  required/3 


Warning:  Do  not  apply  more  than  1 .2 
walls  in  the  reverse  direction  on  the  new  6- 
watt  range — you  can  easily  destroy  the 
meter.  Reduce  power  from  your  transmit- 
ter to  1  wattT  a  reading  of  7.07  volts  with 
the  RF  probe  into  50  ohms.  This  should  be 
indicated  at  10  on  the  upper  "Reflected" 
scale  because  the  range  switch  is  still  set 
for  300  watts.  Place  the  range  switch  in  the 
30-watt  position  (the  new  6-watt  range). 
Adjust  R6  (10k)  very  carefully  until  the 
meter  indicates  1  watt  on  the  lower  "Re- 
flected" scale.  This  adjustment  is  touchy 
because  1  watt  indicates  with  R6  very  near 
the  zero  resistance  end  of  its  rotation. 
Unkey  your  transmitter.  This  completes 
recalibrauon  of  the  MFJ-860.  If  desired, 
you  may  change  the  panel  markings  on  the 
range  switch  from  30  to  6  watts,  and  300 
to  30  watts. 

Adding  Peak/ Average 
Power  Switching 

Refer  to  Fig*  1.  There  is  more  than 
enough  room  on  the  panel,  cither  be- 
tween the  meter  and  PC  board  or  be- 
tween the  PC  board  and  the  right  end  of 
the  panel,  to  mount  a  small  toggle 
switch.  The  electrolytic  capacitor  (22 
^F)  is  suggested,  but  you  can  use  any 
size  that  provides  the  time  constant  you 
prefer  when  indicating  peak  power  out- 
put. It  can  be  tucked  wherever  it  is  con- 
venient. Its  voltage  rating  is  unimportant 
because  the  leads  curry  only  very  few 
DC  volts.  With  the  toggle  switch  OFF, 
the  meter  will  indicate  average  (rms) 
power.  When  the  switch  is  ON,  as  when 
operating  SSB,  the  meter  will  indicate 
peak  RF  power. 

About  SWR 

The  MFJ-860  meter  is  so  calibrated 
that  SWR  is  indicated  on  the  red  arc 
where  the  needles  cross.  The  ideal  situa- 
tion is  to  show  no  reflected  power,  indi- 
cating an  SWR  of  1:L  If  you  were  able 
to  calibrate  both  reflected  power  ranges 


forward  range  switch  position,  you  won't  be 
able  to  determine  SWR  on  this  range.  In  this 
case,  tune  up  on  the  new  30- watt  range  where 
the  SWR  indication  will  be  accurate. 


Conclusion 

Remember,  when  using  the  new 
30-watl  range,  divide  the  power  in- 
dication by  10  to  determine  your 
power  output.  For  instance,  50  on 
the  "Forward"  scale  indicates  5 
watts  output. 

If  you  operate  at  or  close  to  the 
5-wau  output  level  and  use  SSB,  leave 
the  meter  set  on  the  new  30-watt  scale. 
The  PEP  of  a  nominal  5-watt  SSB  sig- 
nal will  peak  at  around  8  watts,  which 
will  be  off-scale  if  you  use  the  new 
6-watl  scale. 
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Number  30  on  your  Feedback  card 


A  Dirt-Cheap  Broadband 

80  Meter  Vertical 


The  "outhouse"  antenna. 


Carroll  R.  Markivee  W0RKU 

71  Cedar  Ridge 
Eureka  MO  63025 


Efficiency  is  the  hottest  topic  in  an 
tennas,  according  to  articles  I 
have  read  recently  In  my  book* 
the  most  efficient  antenna  is  the  one  thai 
puts  out  the  most  signal  for  the  least 
money.  That  means  using  what  you  have 
or  can  get  cheaply,  both  hardware  and 
geography,  to  the  best  advantage.  By  my 
standards,  one  of  the  most  efficient  ra- 
diators is  a  length  of  wire  and  one  of  the 
most  efficient  supports  is  a  tall  tree  or 
anything  else  that  is  high  and  dry. 


The  second  most  important  topic  is 
ihc  SWR.  Most  80m  antennas  have  a 
low  SWR  over  onlv  two  or  three  hun- 
dred  kHz  of  the  hand.  You  have  to 
choose  the  low  end,  the  high  end,  or 
somewhere  in  the  middle,  but  you  usu- 
ally can't  operate  over  the  entire  band 
without  an  antenna  tuner  or  iransmatch. 

The  antenna  I'm  describim.:  has  a  low 
SWR  over  almost  all  of  Lhe  band.  The 
SWR  is  less  than  2:1  from  4.0  MHz. 
Down  to  3,58  MHz!  Below  3,58  MHz 


tree  trunk 
70  feet 


(small  wire  loep 
at  top  of  antenna 
for  rope) 


AV 

AV 


rope  tied  off 

at  bottom  of 
trunk 


antenna  wire 
62  feet  high 


RG8-U 


radial  1 
62  feet 


► 


radial  2 
62  feet 


radial  3 

62  feet 


Fig.  /.  Construction  details. 
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ifs  still  below  2.5 :L  You  don't  need  to 
keep  retuning  a  box  to  use  this  antenna. 
A  single  coil-and-capacilor  matching 
section  is  used  to  connect  the  coax  to  the 
antenna. 

Construction 

Using  a  slingshot  launch  (with  a  50- 
pound  fishing  line  and  a  two-ounce  lead 
sinker),  I  pulled  up  a  62-fool  length  of 
wire.  I  intentionally  made  it  shorter  than 
a  quarter  wave.  This  antenna  needs  a 
coil  at  the  bottom  to  resonate  it  on  80m. 
The  coil  is  inserted  between  lhe  bottom 
of  the  vertical  wire  and  lhe  ground,  as 
shown  in  Fig.  1. 

The  ground  connection  is  a  metal 
stake  driven  lour  feet  into  the  earth  near 
the  bottom  of  the  antenna.  The  antenna 
is  always  grounded  for  DC.  Three  62- 
foot  radials  are  laid  on  the  ground  They 
can  be  buried  or  raised  above  the  ground 
a  few  inches,  whichever  is  more  practi- 
cal, but  don't  raise  them  very  high  (you 
will  understand  why  very  soon). 

1  used  an  old  piece  of  coil  stock 
(B&W  #3022,  and  16  microhenries,  ac- 
cording to  ihe  label).  The  original  coil 
was  14-gaugc  wire,  eight  turns  per  inch, 
one  and  three-quarters  inches  in  diam- 
eter and  four  inches  long.  Four  turns  had 
broken  off,  so  it  was  only  14 
microhenries  when  T  checked  it  on  the 
inductance  meter. 

The  bottom  end  of  the  coil  was  con- 
nected to  the  metal  stake  and  the  top  end 
to  the  antenna  wire,  which  was  hanging 
down  from  a  branch.  Holding  my  dip 
meter  next  to  the  coil  I  found  that  the 
system  resonated  at  3.75  MHz. 


Tuning 

Matching  this  to  the  coaxial  feedline 
was  easier  than  I  expected,  Since  the 
feed  point  is  right  at  ground  level,  you 
can  adjust  the  match  until  it  is  exactly 
what  you  want  without  raising  and  low- 
ering the  antenna  for  each  adjustment. 

Using  a  QRP  setting  with  5  watts 
output  on  my  Century  21  rig  and  oper- 
ating at  3.75  MHz,  I  connected  the  rig 
to  the  top  end  of  the  coil  with  a  two- 
foot  piece  of  52-ohm  coax  through  the 
SWR  bridge.  The  shield  of  the  cable 
and  the  ground  lug  on  the  Century  21 
transmitter  were  both  connected  to 
ground.  The  SWR  bridge  was  right  at 
the  transmitter  output. 

At  first  there  was  a  high  SWR.  The 
coil  at  the  base  of  the  antenna  required  a 
capacitance  to  compensate  for  the  induc- 
tance, I  tried  various  sized  surplus  ca- 
pacitors at  the  point  where  the  feedline 
was  attached  to  the  coil,  in  series  with 
the  feedline. 

The  voltage  is  low  at  this  point  when 
the  antenna  is  resonant.  This  means  you 
can  use  any  variable  capacitor,  even  one 
with  a  low  voltage  rating,  without  wor- 
rying about  it  arcing  between  the  plates. 
However,  you  will  need  a  large  amount 
of  capacitance. 

It  took  600  pF  to  match  the  feedline 
to  the  antenna,  and  a  tap  down  the  coil 
eight  turns  from  the  top  with  the 
feedline  connection.  That  gave  four 
microhenries  above  the  feed  point  (be- 
tween the  feed  point  and  the  bottom  of 
the  antenna  wire)  and  10  microhenries 
below  the  feed  point  (between  the  feed 
point  and  ground). 

Each  adjustment  was  recorded  on  paper, 
with  its  SWR,  so  that  if  I  went  too  far  in 
one  direction,  cither  in  tapping  on  the  coil 
or  adding  or  subtracting  capacitance,  I 
could  go  back  to  where  I  had  been. 

The  results 

The  tree  branch  was  actually  higher 
than  the  length  of  the  wire,  so  I  doubled 
over  some  of  the  fishing  line,  This  gave 
me  the  safety  of  having  the  high  RF  volt- 
age, at  the  top  end  of  the  antenna  wire,  a 
little  lower  than  the  tree  limb  supporting 
the  antenna.  Thus,  no  arcover  was  likely 
to  occur  from  wire  to  wood  if  things  got 
damp  up  there. 

The  actual  SWR  readings  (checked  at 
the  feed  point,  at  a  point  halfway  be- 
tween the  antenna  and  the  shack,  where 


Photo  A.  W0RKUrs  80  meter  vertical,  with 
its  "outhouse**  enclosure. 

the  remote  coaxial  switch  is  located,  and 
at  the  shack  connection)  were:  1.6:1  at 
4.0  MHz,  1.4:1  at  3.9  MHz,  1.1:1  at  3,8 
MHz,  1.4:1  at  3.7  MHz,  1.9:1  at  3.6 
MHz  and  2.5:1  at  3.5  MHz. 

The  antenna  works  throughout  the 
entire  80m  band  at  full  power,  without 
the  use  of  a  tuner.  Since  I'm  new  to 
digital  radio,  I  have  recently  been  us- 
ing it  at  3604  kHz  for  the  Midwestern 
RTTY  net  and  some  FACTOR  contacts 
between  3600  and  3620  kHz,  with  ex- 
cellent results. 

Its  performance  on  the  DX  portion  of 
80m  (3690-3700  kHz)  is  excellent.  The 
best  DX  contact  was  Croatia  on  3694 
kHz.  Some  of  my  contacts  say  "strong 
signal,"  without  my  asking  for  a  report. 

It's  also  excellent  for  rag-chewing  on 
75m.  The  Breakfast  Club  net  control  on 
3973  kHz  gives  me  good  signal  reports, 
even  when  he  can't  hear  some  others. 

To  keep  moisture  and  dirt  out  of  the 
coil  and  capacitor  network,  I  con- 
structed a  little  cedar  box  (see  Photo 
A).  The  roof  is  sloped  for  water  runoff, 
and  it  looks  like  a  little  "outhouse"  for 
squirrels.  1  haven't  cut  out  the  crescent 
moon  on  the  front  door  yet,  but  I  did 
put  a  lock  on  the  door! 
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Number  32  on  your  Feedback  card 


Now  You 


It,  Now  You  Don't 


You  won  Y  get  stuck  with  this  TapeTenna  antenna  kit. 


Marshall  G.  Emm  AAQX1/VK5FN 
2460  S.  Moline  Way 
Aurora  CO  8001 4 


I'm  not  an  old-timer,  precisely,  but  I 
fondly  remember  when  the"  letters 
"CCR"  slot  id  for  "Crecdence  Clearwater 
Revival,"  and  not  "Conditions,  Cov- 
enants, and  Restrictions."  Nowadays. 
PRB-I  notwithstanding  more  than  half 
of  us  live  in  places  where  the)  threaten 
to  take  you  to  court  if  you  put  up  some- 
thing that  even  looks  like  an  antenna. 
Since  we  hams  are  inventive  hy  nature, 
there  have  been  all  kinds  of  solutions  to 
this  problem,  usually  involving  an  at- 
tempt to  make  an  antenna  look  like 
something  else.  HAMCCTs  TapeTenna 
kits  make  it  possible  to  build  real  anten- 
nas, and  make  them  disappear 

We're  also  intelligent  consumers. 
Lemon  products  don't  survive  long 
enough  to  gel  reviewed,  so  I  expected 
TapeTenna  to  work  in  accordance  with 
its  advertising  promises,  I  was  surprised, 
though,  by  the  extent  to  which  it  ex- 
ceeded iis  claims  and  the  ama/ing  appli- 
cations I  have  found  lor  the  material  in 
and  around  my  shack. 

TapeTenna  secrets 

The  first  secret  to  the  TapeTenna  kit  is 
of  course  the  tape  itself,  a  highly  con- 
ductive self-adhesive  copper  foil.  The 
kit  includes  an  instruction  manual,  con- 
nectors, and  a  generous  amount  of  the 
tape — two  rolls,  for  a  total  of  216  feet, 
so  you  will  have  enough  for  an  80m  di- 
pote  and  several  other  antennas. 
TapeTenna  tape  is  pure  copper,  half  an 
inch  wide  by  about  3+  mils  (♦0035*) 
thick,  with  a  high-tech  adhesive  that  will 
stick  to  just  about  anything,  including 
bare  masonry.  The  basic  idea  is  that  you 
use  it  just  like  wire  except  that  you  slick 
it  onto  things — walls,  windows,  roofs, 
chimneys — rather  than  hanging  it  be- 
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I  ween  supports.  And  the  tape  is 
paintable:  Once  you've  stuck  the  tape 
onto  the  wall  of  your  apartment,  for  ex- 
ample, you  can  paint  over  it  and  it  will 
literally  disappear.  The  adhesive  is  con- 
ductive, so  you  can  make  connections 
simply  by  sticking  one  piece  of  tape  to 
another.  And  since  it  is  pure  copper,  it 
solders  like  a  dream. 

The  second  secret  is  the  comprehen- 
sive instruction  manual,  which  includes 
designs  and  specification  for  lots  of  dif- 
ferent antennas,  and  a  lot  of  basic  an- 
tenna theory  which  will  give  you  the 
basis  for  experimentation.  There  are  dia- 
grams to  clarify  the  instructions,  and  a 
beginner  will  be  making  effective 
stealthy  antennas  in  no  time.  In  fact 
there  is  so  much  useful  information 
about  antenna  design  and  construction 
that  it  wouldn't  be  going  too  far  to  de- 
scribe the  TapeTenna  manual  as  a  con- 
cise antenna  handbook. 


Photo  4,  The  TapeTenna. 

matter  of  using  the  tape  instead  of 
wire.  There  are  some  limitations,  of 
course.  I  suspect  that  at  UHF  and 
above  the  width  of  the  tape  might  be- 
come a  factor  in  calculations,  and  of 
course  you  do  need  something  to  stick 
it  onto. 

My  first  project  was  a  2m  J-pole 
which  is  stuck  to  the  side  of  my  chim- 
ney, I  was  expecting  a  bit  of  directional- 
ity due  to  the  closeness  of  the  chimney, 
but  it  appears  to  he  "radio  transparent/*  1 
also  built  a  "roll-up"41  J-pole  for  use  with 
my  HT  when  traveling.  It's  a  six-foot 
strip  of  vinyl  with  the  antenna  stuck  onto 
il,  and  a  connector  at  the  bottom  end. 


"Itfs  an  idea  that  seems  so  obvious 
you  have  to  wonder  why  it  hasn't  been  done  before. 


jj 


The  third  secret  is  the  huge  range  of 
non-antenna  uses  you  can  find  for  the 
tape.  The  manual  gives  some  indication 
of  this,  with  coils  wound  on  PVC  pipe, 
open  "wire"  feedlines,  etc.,  but  it 
seemed  for  a  while  that  I  was  finding  a 
new  use  for  it  every  five  minutes.  For 
example.  I  had  an  RF  shielding  problem 
with  a  device  in  a  sleel  box.  Running 
TapeTenna  lape  around  the  inside  of  the 
box  fixed  the  problem.  And  in  the  pro- 
cess of  removing  a  circuit  board  compo- 
nent, I  pulled  a  little  piece  of  track  off 
the  board — fixed  it  in  about  30  seconds 
with  a  tiny  TapeTenna  "band-aid." 

Traditional  antenna  designs 

I  built  a  couple  of  the  antennas  de- 
scribed in  the  manual,  and  they 
worked  perfectly — -it  really  is  just  a 


The  whole  antenna  rolls  up  into  a  cylin- 
der measuring  about  an  inch  in  diameter 
by  five  inches  long.  lean  hang  it  up  near 
a  window  in  a  hotel  room  in  about  10 
seconds  flat.  J-poles  are  great  2m  anten- 
nas and  its  no  surprise  that  HAMCO 
now  offers  a  separate  "Tape  T*  kit. 

The  other  tape  antenna  1  built  was  a 
20m  dipole  which  is  stuck  to  the  ridge  of 
my  roof.  Due  to  stray  capacitance  (in- 
duced by  nails  in  the  roof,  impurities  in 
the  shingles,  etc.),  it  will  be  necessary  to 
adjust  the  length  of  a  dipole  as  compared 
with  the  free  space  calculations,  but  ad- 
justment is  a  snap — you  shorten  it  fay 
cutting  with  a  utility  knife.  If  you  need 
to  lengthen  il.  you're  in  for  a  pleasant 
surprise  if  you've  ever  had  to  splice 
wire — with  TapeTenna  you  just  stick 
another  bit  onto  the  end! 


Photo  H.  TapeTenna  mount  on  a  plastic  van.  TapeTenna  copper  tape  provides  the  ground. 


Going  mobile 

I  have  a  particular  problem  with  mo- 
bile antennas — my  vehicle  is  a  Chevy 
Lumina  APV.  "APV"  is  supposed  to 
mean  "All  Purpose  Vehicle"  but  it  also 
stands  for  "All  Plastic  Vehicle."  The 
body  is  made  entirely  out  of  composite 
materials.  Nothing  even  resembling  a 
ground  plane  for  a  radio  antenna. 
TapeTenna  to  the  rescue!  For  years  I  put 
up  with  a  poorly  performing  quarter- 
wave  vertical  for  2m.  It  was  mounted  on 
one  of  the  side  windows  using  a  "trunk 
lid  mount"  and  the  addition  of  three  cop- 
per tape  radial s  made  a  substantial  dif- 
ference in  its  performance.  In  order  to 
reduce  the  "visual  impact,"  I  cut  the  tape 
in  thirds  lengthwise  and  applied  one  of 
the  three  radial  s  more  or  less  horizon- 
tally on  the  top  of  the  van,  and  the  other 
two  running  down  the  window  at  45 
degrees  from  the  mount. 

Another  option,  described  in  the 
manual,  is  an  inverted  V  stuck  onto  the 
back  window.  And  I've  calculated  that  I 
could  stick  a  10-element  beam  on  the 
roof,  with  a  gamma  match  made  out  of, 
well...  tape! 

2m  mobile  antennas  are  easy.  In  con- 
trast, HF  mobile  looked  like  it  was  going 
to  be  impossible.  All  HF  mobile  antenna 
designs  assume  that  there  is  a  lot  of 
metal  in  close  proximity  to  the  base  of 
the  antenna.  You  can  argue  all  day  over 
whether  the  car  body  is  acting  as  an  RF 
ground,  an  elevated  ground  plane,  a 
counterpoise,  or  some  combination  of 
the  above.  Doesn't  much  matter  if  you 
don't  have  any  metal  to  start  with.  I 
found  very  quickly  that  in  my  plastic 
van,  the  chassis  does  not  do  the  job.  Pe- 
riod. What  few  metal  components  there 
are  appear  to  be  electrically  isolated,  and 
in  fact  all  electrical  components  are 
grounded  by  wire  back  to  the  battery 
rather  than  through  the  body  or  chassis. 
Solution?  I  ran  a  continuous  strip  of 


TapeTenna  material  around  the  bottom 
outer  edge  of  the  van,  following  the  con- 
tours of  the  wheel  wells  and  bumpers, 
and  connected  it  to  the  "grounded"  bolts 
of  the  antenna  mount.  SWR  immediately 
dropped  from  3:1  to  1.2:1  on  10,  20,  30 
and  40m?  the  bands  for  which  I  had  reso- 
nators. I  doubt  this  is  a  permanent  solu- 
tion because  the  tape  is  exposed  to 
water,  dirt,  and  other  road  hazards,  but  it 
has  held  up  for  several  thousand  miles 
and,  when  it  becomes  necessary,  it  will 
be  simple  enough  to  replace  it  with  a 
similar  loop  inside  the  van. 

A  thousand  uses? 

If  there  is  ever  a  ham  radio 
Scheherazade,  she  could  entertain  the 
Sultan  with  a  thousand  and  one  stories 
about  using  TapeTenna.  It's  an  idea 
that  seems  so  obvious  you  have  to 
wonder  why  it  hasn't  been  done  be- 
fore. Well,  some  of  it  has  been  done 
before,  with  burglar  alarm  tape,  or 
copper  foil  tapes  designed  for  other 
purposes,  like  stained  glass  work  (ex- 
tremely expensive  and  with  question- 
able adhesives).  These  alternatives  are 
often  less  than  a  third  of  the  thickness 
of  the  TapeTenna  material  and  corre- 
spondingly less  likely  to  withstand 
mechanical  stresses.  In  fact,  burglar 
alarm  tape  is  designed  to  break!  It's 
hard  to  solder  aluminum,  and  the  cop- 
per tapes  are  expensive,  with  adhe- 
sives of  debatable  durability. 
TapeTenna  brings  it  all  together  with  a 
very  specialized  tape  material  at  a  rea- 
sonable price,  with  a  wealth  of  good 
ideas  and  instructions. 

Availability 

TapeTenna  kits  are  available  ($64 
postpaid,  Tape- J  kit  $23  postpaid)  by 
mail  order  onlv  from:  HAMCO.  P.O. 
Box  25,  Woodland  Park,  CO  80866, 


Newer  shv  die 

Continued .from  page  27 

article  for  possible  publication  in  73  to  help 
newcomers  to  the  field?  They  need  to  know 
the  suppliers,  the  publications,  have  a  list  of 
recommended  books,  how  distribution 
works,  what  frequencies  and  services  are 
available  and  their  average  costs  ,.,  things 
like  that. 

If  we  can  get  a  scries  of  articles  to  help  73 
readers  come  up  to  speed  on  business  com- 
munications services,  that'll  help  a  bunch  of 
hams  build  some  spare-time  income,  and 
maybe  be  able  to  take  their  new  consulting 
businesses  full-time  as  entrepreneurs.  So 
what's  out  there  in  BBS  software?  In  secu- 
rity products  and  services?  in  video 
conferencing?  Satellite  services? 

Or  are  you  happy  with  your  old  ham  gear 
and  not  enough  money  even  to  buy  a  sub- 
scription to  731  Tsk.  The  money  is  out  there 
in  great  big  gobs,  you  just  have  to  make  a 
little  effort  to  grab  it.  And  that  means  turning 
off  the  ball  games  and  doing  some  home- 
work instead.  Get  off  thai  couch,  put  down 
that  can  of  beer,  brush  off  the  pretzel  crumbs, 
and  get  cracking.  I  don't  care  if  you're  20  or 
70,  you  can  learn  new  things  and  it'll  be  some 
of  the  best  fun  you've  ever  had.  Heck,  Tm  74 
now  and  Vm  tackling  a  whole  new  branch  of 
physics  ...  one  which  not  even  the  best  scien- 
tists in  the  world  understand  yet ...  cold  fusion. 
Now  that's  exciting. 

I'd  love  to  know  more  about  communica- 
tions, so  ril  be  reading  any  articles  submit- 
ted for  my  own  edification  as  well  as  yours. 
That  means  they've  got  to  be  simple  enough 
so  1  can,  dun,  understand  them. 

Cover  Contest 

An  old  ham  friend  of  mine,  who  is  prob- 
ably libido-challenged,  suggested  that  1  run  a 
cover  photo  contest  for  hams  with  gorgeous 
wives,  daughters,  or  granddaughters  clad  in 
swimsuits  doing  ham  things.  Well,  it  works 
for  Sports  Illustrated,  so  what  the  hell!  Keep 
in  mind  that  a  vertical  format  fits  the  cover 
best,  even  if  the  young  lady  prefers  more 
horizontal  activities.  Was  it  Cleopatra  who 
said,  'Tra  not  prone  to  argue?"  If  your  model 
has  a  call,  so  much  the  better.  Hey,  I  mean  a 
ham  call,  not  a  pager  number.  Send  her  up 
your  tower,  or  maybe  a  hilltop  with  an  HT — 

ck.  use  your  imagination. 


I  can  make  do  with  35mm,  but  a  larger 
negative  will  make  a  sharper  picture  if  you 
can  borrow  a  good  camera.  Let's  see  what 
you  can  do!  Watch  out,  Playboy. 

"Anyone  Can  Talk" 

In  editing  an  article  on  keeping  CW  alive  I 
can  across  that  observation  by  the  author, 
WelL  yes.  But  in  my  48  years  of  on-the-air 
experience,  very  few  people  have  bothered 
to  learn  how  to  talk  interestingly  to  strang- 
ers. Somewhere  around  90%  of  the  contacts 
I've  made  could  have  been  made  with  a 
recording,  at  least  until  V  ve  managed  to  blast 

Continued  onpage  37 
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Number  34  on  yovf  Feedback  card 


Morse's  Code 


How  the  Tech's  terror  was  invented. 


Beth  Price  KC8ALW 

913  Middiebury  Drive  North 

Worthington  OH  43085 


Samuel  Finley  Brcesc  Morse  tried 
everything.  In  his  81  years  of  life 
he  was  an  artist,  inventor,  photog- 
rapher teacher,  and  he  even  ran  for  Con- 
gress and  for  Mayor  o(  New  York  Cily. 
Even  so,  he  was  poor  until  fairly  late  in 
life.  Morse  was  a  fascinating  man — a 
real  genius.  So  how  did  he  get  the  idea 
for  the  telegraph?  For  Morse  code? 

He  was  born  in  1791  in  Charleslown, 
Massachusetts,  the  oldest  of  the  three 
children  (out  of  11)  who  survived.  His 
father.  Jedidiah,  was  a  minister,  the 
author  of  the  first  book  of  American 
geography,  and  a  friend  of  George 
Washington.  His  mother,  Elizabeth,  had 
a  grandfather  who  was  president  of 
Princeton  College. 

As  part  of  a  family  tradition,  he  went 
off  to  Yale  College  at  14,  where  he  was 
very  bored.  Only  the  electricity  classes 
held  his  interest  In  class  he  even  made 
his  own  batteries.  However,  he  had  al- 
ways wanted  to  be  a  painter,  so  when  he 
graduated  in  1810  he  went  to  study  art  in 
Europe,  funded  by  his  not  very  enthusi- 
astic parents.  He  developed  into  a  very 
good  painter  and  several  of  his  works 
were  accepted  by  the  Royal  Academy  in 
London.  In  1832  he  ran  out  of  money 
and  headed  home. 

On  the  voyage  home,  he  got  to  talking 
with  some  of  the  other  passengers  about 
sending  messages  by  electricity  through 
wires.  This  excited  him  so  much  that  he 
spent  the  rest  of  the  trip  making  notes 
and  drawing  diagrams  for  an  invention 
he  called  the  "telegraph." 

Once  home,  since  no  one  wanted 
paintings  of  landscapes  or  mythical  he- 
roes such  as  he  had  painted  in  Europe, 
he  had  to  resort  to  painting  portraits. 
While  traveling  from  town  to  town  he 
met  and  married  Lucretia  Walker.  They 
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soon  had  three  children:  Susan.  Charles, 
and  Finley.  Supporting  his  family  while 
working  on  his  invention  was  difficult, 
so  he  invented  a  water  pump  for  firemen 
and  a  marble  cutler.  He  even  turned  to 
leaching  painting  and  photography.  One 
of  his  photography  students  was  Mathew 
Brady,  who  would  later  become  fa- 
mous for  his  Civil  War  photographs. 
Later  on,  Morse  even  painted  Presi- 
dent Monroe,  the  entire  Congress,  and 
Marquis  de  Lafayette,  a  French  gen- 
eral. Even  so,  most  of  his  money  went 
into  developing  the  telegraph. 


However,  before  the  telegraph  was 
finished.  Lucretia  died,  Morse*  hcan bro- 
ken, left  his  sons  with  his  brothers  and 
his  daughter  with  Lucretia's  sister  and 
went  back  to  Europe  to  paint. 

He  returned  to  the  United  States  to  mar- 
ket his  telegraph,  demonstrating  it  in  1837 
to  a  group  Of  influential  men.  Only  one  of 
them,  Alfred  Vail,  was  interested  in  financ- 
ing it  Vail  agreed  to  become  a  quarter  part- 
ner with  Morse,  to  help  him  build  a 
sturdier  model.  Soon.  Morse  took  on  two 
other  partners,  Leonard  D.  Gale,  and 
Joseph  Henry,  a  scientist,  lo  help  him. 


"The  telegraph  was  invented  at  a  time 
when  most  people  didn  9t  know  what  electricity  was" 


The  telegraph 

It  was  a  simple  design,  but  it  was  his 
own.  He  made  his  own  wire  by  soldering 
little  pieces  together  and  wrapping  them 
with  cotton  thread  for  insulation.  The  in- 
\ention  itself  was  a  long  wooden  strip 
with  notches  filled  with  metal  on  topt 
which  was  called  a  port-rule.  The  port- 
rulc  was  underneath  some  electrical  con- 
tacts. When  it  was  drawn  underneath 
them,  it  caused  the  contacts  to  open  and 
close,  opening  and  closing  an  electrical 
circuit.  Morse  had  1,700  feet  of  wire 
strung  around  the  room  where  he  experi- 
mented ending  at  a  receiving  site,  where 
it  recorded  a  dot-and-dash-type  message 
on  a  strip  of  moving  paper  tape.  The 
tape  was  drawn  by  a  clocking  device, 
A  pen  directed  by  an  electromagnet 
wrote  the  dots  and  dashes.  However, 
the  port-rule  was  slow,  a  problem 
which  led  to  the  invention  of  the 
faster-operating  code  kcycr. 


In  1842.  Morse  and  his  partners  set  up 
anoLher  demonstration,  this  time  with 
several  miles  of  wire  stretched  underwa- 
ter from  Battery  Island  to  Governors  Is- 
land in  New  York.  Just  before  the 
demonstration  the  wire  got  caught  in  a 
ship's  anchor,  and  when  the  anchor  was 
raised,  the  crew  cut  the  wire.  Morse's  in- 
vention was  thought  to  be  a  hoax. 

Finally,  Morse  got  lo  show  his  tele- 
graph and  code  to  the  United  States  gov- 
ernment in  1844.  The  wire  was  strung 
from  Washington  D.C  to  Baltimore, 
over  37  miles  of  land.  He  lapped  out  his 
now-famous  message,  "What  hath  God 
wrought?'* 

From  then  on  life  was  easy  for 
Morse — money  was  no  longer  a  prob- 
lem. In  1848,  Morse  was  married 
again,  to  Sarah  Griswold.  Together 
thev  had  four  children,  and  Morse 
bought  a  mansion  near  Poughkeepsie, 
New  York.   With   spare   time  on   his 


hands,  Morse  ran  for  Mayor  of  New 
York  City  and  for  Congress  (he  lost 
both  times). 

Meanwhile,  ihe  telegraph's  impor- 
tance grew.  Within  10  years  of  Morse's 
first  message,  23,000  miles  of  wire  were 
laid,  and  thousands  more  were  laid  each 
year.  By  the  time  of  his  death  in  1872, 
the  lines  had  stretched  from  California 
to  India.  Messages  that  would  have 
taken  two  to  four  weeks  to  send  by  mail 
now  took  less  than  a  day  by  telegraph. 
By  the  beginning  of  the  Civil  War  the 
telegraph  had  become  the  mainstay  of 
worldwide  communication — though  it 
had  been  invented  at  a  time  when  most 
people  didn't  know  what  electricity  was. 
Morse  helped  to  start  the  way  of  life  we 
know  now. 

Morse  code 

From  the  time  Morse  first  got  the 
idea  for  the  telegraph  to  the  lime  of  its 
making,  he  also  worked  on  codes, 
When  he  was  working  on  the  port-rule 
telegraph  he  even  had  a  code  book.  In 
it,  there  were  certain  codes  for  differ* 
ent  names,  dates,  and  places.  However, 
this  really  limited  the  contents  of  the 
message,  and  the  code  book  was  not 
practical. 

Then  Morse  came  up  with  a  code 
that  is  now  called  American  Morse 
code.  This  is  a  code  consisting  of  dots 
and  dashes  (said  as  "dils"  and  "dabs'*) 
which  stand  for  letters  of  the  alphabet, 
numbers,  and  punctuation.  Although 
American  Morse  is  not  used  today,  the 
code  we  do  use  has  the  same  concept. 
Today,  we  use  International  Morse 
code.  It's  different  from  American 
Morse  because  there  are  differences  in 
the  code  for  letters.  American  Morse 
has  spaces  in  between  some  elements 
of  the  code,  and  some  dahs  are  longer 
than  the  normal  one.  In  International, 
the  dahs  stay  the  same  length.  A  dah  is 
three  times  the  length  of  a  dit.  The 
space  between  the  elements  of  the 
code  is  the  length  of  a  dit.  The  space 
between  letters  is  three  times  the 
length  of  a  dit,  and  a  space  between  a 
word  is  seven  times  the  length  of  a  dit. 

Morse  made  the  most  frequently 
used  letters  the  shortest  and  easiest  to 
send.  The  letter  E  is  the  most  com- 
monly used  letter  in  the  English  lan- 
guage, and  it  is  a  single  dit.  Letters 
like  Q  and  Z  are  longer  and  more 


difficult  to  send.  To  figure  out  the  fre- 
quency of  the  letters,  Morse  went  to  a 
local  printer  and  looked  through  the 
print  box.  He  wrote  down  how  many 
pieces  of  type  were  on  hand  for  the 
printer  to  use  for  each  letter  of  the  al- 
phabet, However,  most  of  the  code 
came  straight  from  Morse's  head.  He 
claimed  that  the  hardest  part  of  his  in- 
vention was  designing  the  code. 


Note:  Beth's  mother,  father,  and  sis- 
ter are  all  hams.  She  wrote  this  as  a 
school  project  and  her  father,  Mike, 
thought  it  was  something  the  local 
ham  club  might  like  to  print  in  their 
newsletter.  He  was  right,  so  this  is  a 

reprint  from  the  Radiogram. 
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Walking-Stick  Beam? 
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World's  best  ham  weather 
station*-only  $379 

Others  from  $179 

The  ULTIMETER  2000  tracks  more  than  100  values  to 
help  you  alert  others  to  dangerous  weather  extremes  and 
protect  your  own  equipment. 

Features  superbly  accurate:  •  barometric  pressure  *  3-hr  pressure 

change  •  indoor/outdoor  humidity^  •  dew  pointf 

•  wind  speed/direction  ■  indoor  and  outdoor  tem- 
perature *  wind  chill  temperature  •  rainfailf . 
Instant  access  to:  *  current  values  •  today's  highs 
and  lows  »  yesterday's  highs  and  lows  *  long 
term  highs  and  lows  *  time/date  for  till  highs/lows 

•  rain  totalsf  for  today,  yesterday  and  long  term 
alarms,  and  much  more.  Easy  to  install.  Over  1(H) 

weather  monitoring  values  in  all! 

Versatile  4  mode  seriaJ  port  makes  il  easy  to 
record  data  automatically  or  monitor  values  re- 
motely by  phone,  modem  or  radio  link. 

*Even  WeatherWatch  Magazine  (May,  k96), 
known  for  its  hard-hitting,  authoritative  reviews, 
concludes  "the  best  we  have  seen." 
The  IXTIMETER  2<MH>  is  a  greal  value,  too —only 
$379  plus  shipping,  i  f  Optional  sensors  add'h) 
Other  models  starting  at  $179. 

1-800-USA-PEET 

or  908-531-1615  FAX  908-517-0669 

PEKT  BROS.  COMPANY 

1308-61 17  Doris  Ave..  Ocean  NJ  07712 

Our  21  »l  Year  ©  1996  Pert  Bros.  Co. 

Visit  our  Home  Page  at  www.peetbrosxom 


The  world's  best  for 
Ham  Radio  Operators 

This  ultra-re  liable  Weather  Station  is 
yom  first  alert  to  changing  kical  weather 
conditions,  gives  you  up-to-the -second 
data  to  transmii  via  A.P.R.S.  oroiiSKY- 
WARN  and  ARES-  neiworits. 

Tells  vchj  when  hi^h  winds  threaten  so 
you  can  crank  down  your  tower  and 
safeguard  other  equipment  Shows 
speed  and  direction  simultaneously,  A 
patented  low- impedance  wind  sensor 
resists  RFI  and  improves  reliability. 
40  ft. cable  can  be  extended  to  over 
i000  feet  with  full  accuracy. 
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Number  3S  on  your  Feedback  card 


Top-Loaded  Vertical  for  2  Meters 


A  small  antenna  with  capital  T performance. 


Thomas  M.  Hart  AD1B 

54  HermaineAve. 

Dedham  MA  02026 


Not  long  ago,  I  purchased  a  book 
by  John  Devoldere  ON4UN 
titled  Antennas  and  Techniques 
for  Low  Band  DXing  ( 1 994,  ARRL  Publi- 
cations 1 1  was  amazed  at  the  variety  of  an- 
tennas used  on  ihe  160,  80,  and  40  meter 

"If  you  ore  vertically 

challenged  and  need  to 

compromise  on  physical 

dimensions,  this  antenna 

might  be  the  solution. 


■» 


bands  in  the  endless  quest  for  a  really  BIG 
signal.  One  popular  antenna  design  on 
these  bands  is  a  top-loaded  or  "T"  antenna. 
Refer  to  Fig.  1  for  the  basic  shape  of 
top-loaded  antennas  as  well  as  the  dimen- 
sions that  I  am  using  in  my  scaled -down 
version.  In  general ,  this  class  of  device  is 
characterized  as  a  short  vertical  with  top- 
wire  loading.  The  difference  between  the 
actual  height  of  the  antenna  and  a  natural 
quarter  wavelength  is  approximately 


z-tof-ld 

05-97-19%  98:12:11 
rreq  -  146  IHz 


«  dB 


EZHEC  1 .0 


0  deg 


Gil  in:  1.3?  dli 

Takeoff :  16  deg 
Bnwidih:  Z\  deg 
-3dB;  7,  31  deg 
Slobc:  1.07  rtBi 
Angle:  163  deg 
F/Slobct  6*99  m 
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Fig  2.  Vertical-plane  radiation  pattern  for  the  top- loaded  vertical. 
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Fig.  J.  The  2  merer  top-loaded  vert  leal  with  2  radials. 
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one-half  the  length  of  the  top  section.  Due 
to  real  life  variations  in  terrain,  grounds. 
radials,  construction  materials,  and  all 
of  the  rest  a  fair  amount  of  cutting  and 
pruning  is  usually  necessary. 

My  need  for  a  160 
meter  vertical  is  not 
too  critical  at  the 
moment,  but  I  really 
did  need  some  help 
on  the  2  meter  band 
in  order  to  work  lo- 
cal packet  stations,  I 
am  particularly  in- 
terested in  using  the 
145.69  eontest/DX 
packet  system  at  the 
QTH  of  Bruce 


6  7/TTokiLengti 


Wood  Screw 


Swain  Relief 


19 1/4* 


L«xjt> 


WAIG.  The  horizontally  polarized  di- 
pole  on  the  lop  of  my  bookcase  was  not 
doing  the  job.  Whatever  replacement  I 
developed  had  to  flt  into  a  16-inch  verti- 
cal space,  which  eliminated  a  quarter- 
wave  ground  plane. 

Returning  to  the  low  hand  metaphor,  I 
decided  to  try  a  top-loaded  antenna  with  a 
13-inch  vertical  section  (this  would  be 
0.667  times  the  quarter- wave  dimension). 
I  built  a  half-wave  dipole  for  2  meters, 
starling  with  insulated  hookup  wire  ele- 
ments cut  to  an  initial  length  of  21  inches. 
Using  a  2  meter  SWR  meter  1  carefully 
pruned  until  I  had  an  SWR  of  1:1.  This 
provided  the  physical  dimensions  for  a 
quarter  wave  length.  The  end  of  the  dipole 
attached  to  the  center  of  the  coax  feed  line 
was  then  cut  to  a  length  o\  1 3  inches  and  a 


top  section  soldered  to  the  far  end  (at  the 
center  of  the  top  section).  The  next  siep 
was  to  carefully  trim  the  top  loading  sec- 
tion in  order  to  return  to  an  SWR  of  1:1 
using  the  previously  tuned  remaining  di- 
pole  element  as  the  other  half  of  the  an- 
tenna. The  final  step  was  to  build  a 
wooden  frame  to  hold  the  newly  tuned 
vertical  element,  add  two  horizontal  ra- 
dial counterpoises  (collapsible  whip  an- 
tennas) and  make  the  final  adjustments. 
The  final  tweak  was  needed  to  restore 
the  SWR  to  1:1;  this  involved  nothing 
more  than  setting  the  length  of  the  two 
radials. 

How  does  it  work?  I  am  quite  satisfied 
and  have  been  able  to  do  my 
packeteering  very  nicely.  The  antenna 
was  easy  to  build  and  cost  only  pennies. 
The  accompanying  antenna  pattern  gen- 
erated by  the  EZNEC  software  package 
shows  that  the  antenna  is  omnidirec- 
tional and  has  a  low  take-off  angle,  both 
very  desirable  for  my  application.  The 
top  loading  avoids  the  mechanical  and 
electrical  problems  associated  with 
building  and  using  coils  at  the  base  or 
midpoint  of  a  short  antenna.  The  use  of 
collapsible  whip  antennas  as  radial s  sim- 
plifies the  construction  as  well  as  the 
tuning,  and  provides  rigid  elements.  If 
you  are  vertically  challenged  and  need 
to  compromise  on  physical  dimensions, 
this  antenna  might  be  the  solution. 


Manufacturers  if  you  would 
like  to  have  your  new  products 
reviewed  in  73,  please  call  Fran  at 
800-274-7373  for  details. 


Neueh  shy  die 

Continued  from  page  33 

the  other  chap  out  of  his  nit — if  you  call  the 
Grand  Canyon  a  rut. 

Being  good  at  anything  takes  work  and 
practice.  Even  sex.  And  being  good  at  talk- 
ing on  the  air  is  no  different.  I  have  never 
found  a  skill  of  any  value  thai  didn't  take  a 
lot  of  work  and  practice.  Flying,  horseback 
riding,  scuba  diving,  skiing,  and  so  on  are 
not  God-given  talents*  they're  skills,  and  so 
is  the  llgift  of  gab/*  It's  a  hard- won  and  very 
valuable  "gift/* 

Let's  be  honest,  oh  great  communicaior, 
have  you  ever  tape-recorded  a  few  of  your  con- 
tacts and  then  listened  to  them  critically  later? 
Of  course  you  haven't,  or  else  yoiTd  have  done 
something  about  the  situation  a  long  time  ago, 
*The  rig  here  is" — oh,  good  grief! 

Pointers 

When  you  read  the  newspapers  and  maga- 
zines, look  for  interesting  items  and  cut  them 
out.  Read  'em  over  a  couple  of  times  so 
you'll  be  able  to  talk  about  them.  The  "Only 
In  America"  series  in  Seligman's  Fortune 
Keeping  Up"  column  has  great  fodder. 
Hey,  did  you  read  about ...  Y* 

Unless  you've  done  almost  nothing  to  take 
advantage  of  the  opportunities  amateur  radio 
has  provided  you  for  adventure,  you  should 
have  at  least  a  few  interesting  stories  to  tell. 
Make  notes  and  post  'em  where  you  can  see 
'em  when  you1  re  operating.  Remember, 
when  you*  re  talking  with  someone  you  owe 
it  to  them  to  keep  your  attention  focused  on 
what  they're  saying,  so  you're  not  going  to 
have  a  lot  of  time  to  organize  your  thoughts. 
Having  some  reminders  posted  helps. 

It's  a  liule  late  now,  but  you  might 
get  your  grandchildren  started  in  the  right 
direction  by  suggesting  that  they  start  keep- 
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ing  a  collection  of  the  jokes  they've  heard — 
otherwise  they're  going  to  forget  99+%  of 
'em.  No  good  salesman  is  without  a  solid  open- 
ing joke,  and  you  shouldn't  be  either.  Hey,  did  I 
ever  tell  you  about  the  RPI  grad  who  was  in 
line  for  the  guillotine  when  the  contraption 
stopped  working?  "Hmm,  maybe  if  you  tighten 
that  little  screw  up  theie." 

I'm  reminded  of  the  RPI  physicist  who 
called  in  while  I  was  being  interviewed  by 
An  Bell  on  his  CoasMo-Coast  radio  show 
back  in  May  I'd  been  explaining  about  cold 
fusion  developments  and  he  called  in  to  let  1 
me  that  cold  fusion  was  impossible  because 
there  were  no  gamma  rays  being  detected.  I 
tried  to  explain  to  him  that  when  experimen- 
tal results  conflict  with  theory,  it  is  theory 
which  should  give  way.  No  sale.  The  listen- 
ers loved  it. 

The  most  important  aspect  in  making  your 
contacts  interesting  is  to  listen  and  ask  ques- 
tions. The  more  you  get  the  other  chap  talk- 
ing about  himself,  the  more  interesting  the 
contact  is  going  to  be  for  him.  If  you  listen  to 
me  on  the  air  Til  give  you  clues  on  things  to 
ask  about,  but  I'm  going  to  be  asking  you  a 
lot  of  questions.  Like  what  kind  of  work  did 
you  do  before  you  retired?  Are  you  doing  any- 
thing now  that  takes  advantage  of  the  skills  you 
built  while  you  were  working?  Stuff  like  that. 
And  if  1  find  any  area  of  mutual  interest,  we'll 
have  a  memorable  contact. 

Yes*  E  had  fun  working  new  countries 
when  1  first  got  a  big  antenna  up  in  the  air 
and  could  work  anything  I  could  hear — and 
could  hear  everything.  But  now  I'm  into 
quality  instead  of  quantity.  I  haven't  counted 
how  many  countries  I've  worked  in  years, 
Sure,  I  used  to  go  through  a  country  list  and 
check  off  all  those  Fd  worked.  Now  I  just 
check  off  those  F  ve  visited 

Sometimes  I  don't  get  anywhere  getting 
the  other  guy  to  talk,  no  matter  how  I  try.  A 

Continued  on  page  42 


HamCall"' CD-ROM 

US  &  International  -  Over  1290,000  listings 


Now  with  beam  heading, 
distance,   user-editing, 

photos  and  much  more! 

"The  HaraCill  CO-ROM  allows  you  id 
look,  up  over  1.290,000  i^ll*%i*t  from  all 
over  ihc  *ortd    The  simc  CD  worts  m  DOS.  Window*  J.*, 
Windows  95,  ind  Vtoziniosh. 

On  i  PC  mmiog  Windows  or  DOS,  you  can  Look  up  hanu 
by  call,  uznc  address,  cttyT  stale,  ZIP,  call  iiga  suffix,  and 
ccimfy.   PC'i  can  also  view  photographs,  EDIT  records,  and 
cakuUic  BEAM  HEADING  and  DISTANCE.   Macs  can 
retrciv*  by  call,  last  name,  and  ZIP. 
'Supported  by  many  BBS  systems  and  logging  piogHMH 
•Displays  apprrmrnale  latitude,  longitude  for  mdit  countries 
■Calculates  beam  beading  and  distance  from  your  borne 

QUI  Automatically 

•Prints  standard  I  -up  labels, 

AJso  on  llamCall  are  over  1 10,000  cross  references  from 
old  to  new  calls,  over  1,400  photographs,  over  7,000  email 
aiklrrsws,  and  much,  much  more.  We  will  publish  your 
PHOTO  QSL  cud,  and/or  BUSINESS  CAJftJD  for  free,  just 
send  it  along  ivilh  a  signed  permission  slip  allowing  us  to  use 
il  in  our  products.  Price  remains  S50.0Cplus  SS.OO  shipping 
U,S.  and  1100  Lntenwlional  shipping. 
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CIRCLE  56  ON  READER  SERVICE  CARD 


POCKET 


12V&0  Amp  Horn  of  dependable 
power,  in  a  convenient  soft  case. 
Simply  insert  the  cigarette  adapter  I 
plug  normally  used  in  your  car's 
lighter  to  instead  plug  into  the 
POWER  POCKET  The  POWER 

POCKFT  provides  hours  of  extended  talk  time;  up  to  6  times 

longer  tnan  standard  battery  packs! 

•  Emergencies  -  Special  Events  -  Search  &  Rescue  -  Hiking  - 
Cycling  -  Hamfests  -  Field  Day  -  Etc. 

Compact  slim  design  that  is  light  weight, 
onty  30  ozs.r  with  a  beft  loop  and  shoulder 
strap  included. 

110V  Wall  Charger  included.  Charge  rate: 
6-8  hours  from  complete  discharge. 

Sealed  lead  acid  case,  can  be  recharged  to 
100%  without  memory  effect  of  NiCads, 


Without 
power,  your 
HT  is  useless! 
Don't  be 


caught  with 
out  a  POWER 
P&CHET  when 
you  need  it 
most. 


*i  i    n   LC 


The  POWER  POCKET  is  av&fahte  from  most 
major  Amateur  Radio  Dealers,  or  contact. 

NCG  COMPANY 

1275M.  GrovflStr&ei 
Anaheim,  CA  92805 

(800)962-2611 
(714)  630-4541 
Fax  (714)  630-7024 
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CIRCLE  54  ON  READER  SERVICE  CARD 


Numiief  $3  on  your  Feedback  can/ 


The  Magical  Audio  Filter 

Revisited 


Updating  a  dandy  little  receiver  helper. 


Jim  Pepper  W6Q1F 

44  El  Camino  Moraga 

Orinda  CA  94563 


Almost  any  receiver  can  be  im- 
proved by  the  addition  of  an 
outboard  audio  filter,  whether 

for  CW  or  phone  reception.  A  good 
niter  can  help  you  hear  the  stuff  you 
want  to,  and  gel  rid  of  the  garbage  that's 
interfering. 

An  article  of  mine  in  the  November 
1983  issue  of  73  (Jim  Pepper  W6Q1F, 
4The  Magical  Audio  Filter."  page  14) 
resulted  from  my  looking  for  a  null 
and  peaking  circuit.  1  found  a  design  in 
the  National  Semiconductor  Linear 
Applications  Manual  that  provided  a 
nulling  circuit  (January  1972,  pages 
AN3I-14).  It  turned  out  that  it  also 
had,  as  an  integral  part  of  ihe  design,  a 
peaking  circuit,  1  modified  their  design 
to  use  a  variable  resistor  rather  than  a 
capacitor  to  vary  the  null  frequency. 


Several  readers  wrote  to  say  that 
the  circuit  worked  well,  but  they  had 
some  trouble  with  the  circuit  oscillat- 
ing. This  was  primarily  due  to  the 
output  stage,  an  LM-383.  Since  then 
I've  made  some  improvements,  so 
the  circuit  now  produces  a  filter  with 
an  attenuation  of  almost  50  dB  at 
2  kHz.  as  compared  to  the  original 
20  dB.  Now  ITm  using  an  LM-386, 


It's  an  easy  weekend 
project" 


8AMDWTOTH      PEAK 


.iSR 


which  gives  a  very  stable,  though  re- 
duced, output.  To  get  the  increased 
selectivity  I  added  one  more  stage 
lo  the  circuit.  I  used  a  Max-295,  an 
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NULL  PEAK  AUDIO 

MAGICAL   FILTER  H 

Photo  A.  Magical  Filter  II  t  from  view. 

8lh-order,  low-pass  switched-capacitor 
audio  filter  (3CAF),  which  gives 
approximately  -50  dB  per  octave,  as 
compared  to  -6  dB  for  a  single-pole 


There  are  two  positions  for  the  filter: 

one  rolling  oft  at  approximately  1  kHz 
for  CW,  and  a  second  at  2,5  kHz  for 
phone.  The  two  positions  are  front- 
panel  selectable  by  NB/WB  switch 
iS3i.  See  Figs.  1A  and  IB  for  the  re- 
sponse curves.  The  response  curves 
were  derived  from  voltages  measured 
at  the  output  of  the  LM-386  and  com- 
pared to  the  voltage  from  an  audio  os- 
cillator output.  Since  the  output  circuit 
also  contributes  to  the  rolloff.  I  chose 
to  set  the  volume  pot  at  a  point  where 
the  output  voltage  of  the  LM-386  was 
equal  to  the  voltage  from  the  audio  os- 
cillator (the  LM-386  has  a  gain  of  20 
dB.).  The  reference  voltage  was  also 
chosen  when  the  frequency  was  1  kHz, 
The  null  circuit  is  the  same  as  my 
original  design.  It  is  used  to  eliminate 
steady  carriers,  but  is  a  liLtle  difficult 


to  use  on  CW  signals  because  it  is  so 
sharp  and  provides  about  20  dB  of 
attenuation. 

The  peaking  circuit  is  still  main- 
tained and  the  peak  frequency  is  front- 
panel  adjustable,  varying  from  500  Hz 
to  1500  Hz,  and  centered  around  800 
Hz,  It  provides  about  20  dB  of  peak- 
ing. To  prevent  my  having  to  jump  to 
the  volume  control  when  it  is  switched 
in,  I  put  in  a  fixed  attenuator  to  drop 
the  incoming  signal  by  20  dB.  Thus, 
when  the  receiver  is  tuned  off  to  the 
side  of  the  signal,  the  background 
noise  is  also  reduced  by  this,  factor 
The  peaking  circuit  can  be  turned  off 
for  phone  reception  by  closing  SI. 

This  outboard  filler  circuit  is  de- 
signed to  be  plugged  into  the  head- 
phone output  of  the  receiver,  so  no 
additional  internal  wiring  changes  are 
necessary.  The  LM-386  provides 
plenty  of  output  to  drive  a  speaker. 
The  input  to  the  unit  is  controlled  by 
the  receiver  volume  control  and  is  set 
to  prevent  overloading  the  filter  cir- 
cuits and  output  stage.  An  additional 
gain  control  (audio  pot)  is  available  on 
the  front  panel  to  control  the  output 
level  of  the  unit.  The  control  is  de- 
signed to  be  either  AC -operated  or 
from  a  9  volt  battery. 

The  unit  is  made  on  a  PC  board 
(available  from  FAR  Circuits,  18N640 
Field  Court,  Dundee  IL  60118)  and 
housed  in  a  4"  x  3-W  x  2-3/16"  metal 
enclosure.  The  parts  location  is  silk- 
screened  on  the  PC  board  to  aid  in 
construction.  There  is  only  a  minimum 
of  wiring  necessary,  which  includes 
wiring  the  front  panel  switches.  The 
pots  and  transformers  are  mounted  on 
the  PC  board. 

The  hole  diameter  for  the  switches 
on  the  panels  is  1/4",  and  5/16"  for  the 
pots.  As  an  aid  to  drilling,  I  found  that 
a  piece  of  2x4  lumber  inserted  in  the 
chassis  makes  an  excellent  backing  for 
drilling. 

Mount  all  PC  board  components  and 
wire  the  front  panel  switches  and 
speaker  jack  before  putting  the  board 
into  the  box.  It's  a  good  idea  to  check  the 
unit's  operation  before  inserting  it  in  the 
box.  The  AC  wiring  and  the  wire  for  the 
speaker  plug  can  be  temporarily  con- 
nected to  the  PC  board  at  this  time. 
(Note:  Be  sure  that  the  body  of  the  male 
phone  plug  goes  to  the  ground  on  the 
board.  The  tip  goes  to  the  input  point,) 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

*  Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 

*  Iron  film  on  to  copper  clad  board 

*  Peel  off  film  and  etch 

convenient  8  1/2x11  size 
With  Complete  Instructions 

SATISFACTION  GUARANTEED 

5  Sheets  for  $4.95    10  Sheets  only  $6,95 

add  $2  00  postage 

The  MEADOWLAKE  Corp. 

Depi.  O  ■  PO  Box  1555  -  Oneco  PL  34264 


UHF  VIDEO 
TRANSMITTER 

fwfnidtire  200  Mw 

p.ep.  Video  Transmitter 

BJt  tough.  Housed  in 

a  black  anodzed 

mied  aluminum  case 

with  stainless  steel  SMA 

antenna  connectors 

&  screws, 

Available  etmer  at 

434  mhz  or  423,25  mhz 

Using  SAW  Resonator  technology 

S279  plus  s/h  $5 
Check.  Money  Order,  Visa  or  Mastercard 

CA  Res.  add  6.26%  tax 


TECHNICAL 


MxLfcJcn  Type  AM 

Rf.Ouput  2D0m*rcp 

SpQCfyvitienGFOtfrg 


AJ.G.,  INC. 

PO  Bok 642057 

Los  Angeles,  CA 

900&4-2D67 

TEL  310  821-6770 
FAX:  310  821-6690 


WE  5MI»  *0»LO*l(H 


Barru  Electronics  Corp. 

m  WORLD  WIDE  AMATEUR  RADIO  SINCE  1950 


Your  one  source  for  all  Radio  Equipment! 


KITTY  SAYS;  WE  ARE  OPEN  7  DAYS  A  WEEK 

■SBl.  1D-5    -Sun,  1 1 :30-5    *M-F  0-S  Corns  to  BanvM  tor  en«  bmaiouyt  !n  town. 

SPIO,  SP5€,  PI  ]  0h  GP300,  GP350, 

MI20rGM30D.  GR300  repfciicn,  &  SM50 
-Cci*m*ts  "EnhMim  *Q  imm  end  DmhSc  <*dn 


@)  MOTOROLA 


For  the  beat  buys  in  town  cell; 

1-800-990-2929 
Los  Precioi  Ma*  &*|oa  an  Nueva  York 

WE  SHIP  WORLDWIDE! 

Eipon  aiders  expedited. 
Special  export  prices. 


SPECHUSTJN  RADIOS 


ICOM 


•AVtfcTONttWI  RADIOS 


KENWOOD 


A  5  *ES  C 


-YAESU  HAH  4  VCmtX  BUSir*5S  RADIOS-  FTSl-R  FT- 
£500.  FT-10.  FT  11.  FT.2S00,  FT-3D00,  FRG-10Q8  FT-IQOOO 
FT-5UR.  FT-5200.  FT^S40.  FT-SOQAT.  FRO- 100.  VXR-5G00 
repeater  25  watts  VHF  or  LHHF  Mam  Moble  VXM-iQQ. 


NEW—  220  MHz 
BUSINESS  RADIOS 
WITH  REPEATERS 


HAM.  MARINE.  BUSINESS 

AMD  AVIATION  RADIOS 

2S14H  2000-H  2350-H,  A- 

22(tC'77,  IC-7DG.  IG-7Q7. 

NEW  P30LT/F40LT,  W6,  Ul6, 

ViCO.  and  repeat" 

SHORTWAVE  RECEIVERS 

R-t,  R  100.  R-700D  R-9DQO 

R-71.GR-22A. 


■is  vsr.  TB*eo&*T.  R40K.H46DB.  m 

ZA\'MA^Ar  TH-TBI A.  NuiHHJ  Rental  Awe*. 
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SarvalNwe  Device  t 
Av^Ubkt 
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DOMESTIC 
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PRICES 


SHORTWAVE  RECEIVERS 
STOCKED 


FTM  SOQlftQGfl. 

Hegencf 
UXM  ICOH:  H10A  n*. 
Avtitton  ICOM:  A32.  A20Q 
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i  pk-232  uex  wnut  oftsi 

IYKI3UCTS03F 


FMi  AM 

BROADCAST 

TRANSMITTERS 

STOCKED 


SATELLITE  PHONES  ft 
BROADCAST 
EQUIPMENT 


Save  money  on  batteries. 
Call  tor  Special  Prices 


tf  SWA 


Barry's  supplies  all 
MFJ  products 
Call  us  direct 
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PncBS  tar  £ipon 
GP3D0  iM3K  Pi  iflL  FF»  i 


BlRO  WafteiMlwt  ■ 
Elements  In  Stqck 


Privacy  *cjaml3ta*i 

tot  ndioi  ind 
ptitifteS.  CALL 


AhTTENNAS: 

AEA, 

4lpMaDei[a,ANLI, 

'6u>\-h' v.,  BarK^f 

Cimed,  Cu*icrii!, 
r>aiTflnd,  t*P 

I  jiwn.  fft 


Electron  Tubes 
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Radios  for  Business, 

Government 

Stocked  £  Serviced 

Call  or  FAX  lor  Great  Prices! 
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IN  STOCK 
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Shortwave  Radios 

Dmko,  JRC,  Lowe.  ICQM„ 

Kenwood,  Yaesu.  Sony. 

Gr  uixltg  &  Sangesn. 

W*ile  Of  Call  for  Price l. 


Hiy-tSaln  Tuw&rs 

will  be  snipped 
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AMERITRON,  etc. 
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To  help  support  the  PC  board  if  the 
transformer  is  used,  use  6-32  screws 
3/8"  long,  mounted  as  indicated,  with 
the  head  on  the  top  side  of  the  PC 
board. 

Preliminary  testing 

Before  plugging  in  the  ICs,  it  is  best 
to  check  the  various  voltages  on  the 
board.  Plug  in  the  AC  cord  and  turn  on 
the  AC  SW.  If  the  unit  is  still  in  one 
piece  you  can  check  the  voltages  at  the 
regulators,  Also  check  the  voltage  on 
pin  7  of  the  Max-295  (IC3);  it  should 
read  no  greater  than  10,5  volts.  The 
SCAF  is  rated  I IV  max.  If  the  volt- 
ages arc  correct,  turn  off  the  power 
and  insert  the  ICs.  All  number  I  pins 
of  the  ICs  go  to  the  rear  of  the  hoard. 

Connect  the  input  plug  to  the  re- 
ceiver output  and  plug  in  an  external 
speaker  or  headphones.  Turn  on  the  re- 
ceiver and  filter.  Set  the  filter  audio 
i.f;iin  to  about  one-third  on*  Place  the 
filler  in  the  bypass  position  (S2  in  FIL- 
TER OUT),  Turn  up  the  receiver  vol- 
ume control  to  a  good  listening  level 
with  a  CW  station  tuned  in.  If  the  sig- 
nal is  breaking  up  on  peaks,  the  input 
is  loo  high. 

Set  the  PEAK  switch  (SI )  to  OFF  or 
closed  position  and  the  bandwidth 
switch  (S3)  to  WB,  Tunc  the  receiver 
to  a  fairly  loud  CW  signal  to  your  de- 
sired copying  pitch-  Switch  (S2)  Hie 
filter  to  the  IN  position-  Turn  the 
PEAK  switch  (SI)  to  ON,  or  open  po- 
sition, and  adjust  the  PEAK  control  to 
give  the  loudest  volume.  There  should 
be  a  pronounced  increase  in  volume  if 
the  circuit  is  workine  correctly. 

Next,  tune  the  receiver  off  frequency 
from  the  CW  station  to  about  1,5  kHz 
higher  Change  the  WB/NB  switch 
(S3)  to  NB.  You  should  note  a  change 
in  the  signal  level.  Switch  out  the 
peaking  cireuil  and  note  the  increase 
in  background  noise.  Now  rotate  the 
NULL  pot  in  a  clockwise  direction.  At 
about  the  three-quarter  position  you 
will  find  that  the  signal  reduces  in  vol- 
ume. If  all  these  tests  work  as  ex- 
pected, it's  time  to  put  ii  in  the  cabinet. 

Copy  the  drawing  for  the  front  panel 
by  placing  it  on  a  clear  laminating  ma- 
terial (available  at  stationery  and  vari- 
ety stores K  cutting  it  to  size.  Be  sure 
the  drawing  is  full-scale,  I  found  that 
if  I  stuck  the  artwork  on  the  panel  with 
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Fig.  2.  Schematic  for  the  Magical  Filter  It. 


AC  PWR 


FILTER 
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Bar  ftanota*  plus  terminal 


Fig.  3.  Magical  Filter  11  board  parts  placement  diagram. 


a  thin  coating  of  white  carpenter's  glue 
it  was  easy  to  cui  out  the  holes  for  Ihe 
pots  and  switches  with  a  hobby  knife. 

Next,  connect  the  AC  wiring  and 
speaker  plug  as  shown  on  the  assembly 
drawing.  Prewire  the  two  cables 
through  the  rear  panel  before  you  in- 
sen  the  PC  board;  this  way  the  connec- 
tors can  be  left  on  the  cables.  Be 
careful  that  the  AC  switch  terminals  do 
not  toueh  the  transformer  frame. 

It  will  be  necessary  to  place  I/81'- 
thick  space  washers  on  the  three  pot 
shafts  to  properly  mount  the  PC  board 
to  the  front  panel.  The  PC  board  pots 
will  slide  into  the  front  panel  and  nuts 
can  be  applied  at  this  lime.  The  front 
panel  switches  can  also  be  mounted 
now.  Be  sure  they  arc  properly  ori- 
ented to  comply  with  the  panel  label- 
ing. If  not,  they  can  always  be  routed 
later  on. 


Battery  operation 

If  you  want  to  use  the  filter  for  por- 
table operation  you  can  replace  the 
transformer  with  a  9V  battery,  The  bat- 
tery can  be  held  in  place  by  a  wire  sol- 
dered to  the  holes  available  for  the 
primary  and  secondary  leads  to  the  sol- 
der pads  of  TK  Connect  the  battery  mi- 
nus lead  to  ground  and  the  battery  plus 
lead  to  ON/OFF  switch  S4.  The  Parts 
List  indicates  which  parts  can  be  left  off. 
A  worthwhile  addition  might  be  an  LED 
to  indicate  when  the  battery  power  is  on. 
If  both  types  of  operation  are  contem- 
plated, an  external  connector  for  a  bat- 
tery can  be  used. 

Conclusion 

I  have  used  this  unit  with  my  direct 
conversion  receiver  as  well  as  with  my 
FT' 840,  and  have  found  it  very  useful. 


DUPLEXERS 


•  QUALITY  •  SERVICE 

•  PRICE 
WE'VE  GOT  IT  ALL! 


Our  Bandpass-Reject 
Duplexes  with  our 
patented  BpBr 
Circuit1  Filters 
provide  superior 
performance. . . 
especially  at 
close  frequency 
separation. 


PHONE  817-8484435 
FAX  817-848-4209 


P.O.  BOX  21 145 


PRODUCTS,  INC, 

WACO,  TX  76702 


INSURANCE 
Computer  &  Radio  Equipment 

HAMSURE  coverage  follows  your 
equipment  wherever  you  take  it.  Theft 
from  vehicles,  earthquake,  water  damage 
and  all  other  hazards  including  surges. 
Insure  all  your  equipment  and  accessories 
(except  towers  and  antennas  but  including 
rotors),  media  and  purchased  software. 
Low  Premium  Low  Deductible 


7901  La  gun  a  Lane 
Qrlmmt  Park,  1L  60462 

800-988-7702  Anytime 
E  mail:  hamura  @  ool.com 
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CIRCLE 7S  ON  READER  SERVICE  CARD 


Chassis  Kite  Rack  Shelves 

Cabinet  Kits  Rack  Equipment 

Assembled  Cabinets  Antenna  G founding  Kits 

Slope  Box  Kits  Tower  Mounted  Box  Kits 

UHF  &  VHF  Antenna  Dipole  Hangers 

Power  Divider  Kits  Other  Enclosures 

Small  sheets  Aluminum  and  Brass 
UHF  /  VHF  Antenna  Parts 


4ffftA 

Charles  Byers  K3IWK 

5120  Harmony  Grove  Road  •  Dover,  PA  17315 

Phone  717  -  292-4901 

Between  6PM  and  9.30PM  EST  Eves. 


CIRCLE  222  ON  READER  SERVICE  CARD 

73  Amateur  Radio  Today  'November  1996  41 


Photo  B.  Inside  view. 

My  840  does  not  have  the  CW  filter,  but 
this  unit  does  a  job  that  is  almost  as  good. 
You  might  want  to  improve  the  NB  posi- 
tion even  more  on  your  filter.  This  can  be 
done  by  changing  the  470  pF  capacitor, 


which  is  connected  between  Pin  I  of  IC3 
and  the  NB  position  of  S3,  to  620  pF  This 
project  is  a  way  to  improve  any  receiver's 
selectivity  for  a  minimal  cost,  and  it's  an 
easy  weekend  project 


Neueh  say  die 

Continued  from  page  37 

chap  the  other  day  had  been  retired  for  years 
and  the  highlight  of  his  day  was  going  out  to 
lunch  with  his  wife.  Other  than  that  it  was 
playing  golf,  Period.  Sigh. 

Of  course  if  all  you  want  to  do  is  fill  in 
year  after  year  of  signal  reports  in  your  log, 
that  doesn't  take  anything  but  time.  Yes,  I 
did  that  for  a  while.  Been  there,  done  thai. 
Ditto  the  75m  net  where  nothing  of  sub- 
stance ever  was  discussed.  Done  that  too. 
Well,  it  does  give  you  a  feeling  of  belonging 
to  a  group.  But  that  was  50  years  ago  and 
W1KPL,  W1MU,  and  WlIF  are  all  long 
gone.  They're  all  Silent  Voices  now.  They 
smoked.  Oh,  W2MSV  was  fat,  so  he  died 
young.  Ditto  W2MAM. 

If  you*re  short  on  interesting  things  to  talk 
about,  read  a  book!  Read  any  one  of  the 
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(208)    852-0830 


Check  Out  Our  Specials! 
We're  On  The  Web. 

http://www.xmlsslon.com/-rosscHst 

In  Stock,  At  PHgm  Ctah  FOB  Pttfton 

E-Mail  *  rdc@ro*aeH*tcom 
ROSS  DISTRIBUTING  COMPANY 
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books  Fve  reviewed  in  my  past  editorials,  or 
those  on  my  $5  list  of  books  you're  crazy  if 
you  don't  read,  and  you'll  be  well  armed  to 
talk  anyone's  ear  off.  Heyt  read  the  NASA 
book  and  drive  everyone  crazy  about  ihe 
Apollo  shots  all  being  bogus.  They  may 
think  you're  crazy  to  believe  such  obvious 
nonsense,  but  you'll  be  welt  armed  if  anyone 
actually  wants  to  discuss  facts.  Most  don'L 
But  then  Galileo  couldn't  get  people  to  look 
through  his  telescope  and  Pasteur  had  the 
same  problem  with  his  microscope.  Little 
tiny  germs?  Preposterous! 

A  Terrible  Business 

When  Chuck  Martin  WAl  KPS  told  me  he 
was  going  into  the  ham  radio  business  as  a 
dealer  I  warned  him  not  to  do  it.  I  explained 
that  it  was  probably  one  of  the  worst  busi- 
nesses he  could  go  into.  Thus  was  Tufts  Ra- 
dio launched.  Well,  Chuck  eventually  found 
out  for  himself  what  he'd  gotten  into.  His 
love  of  amateur  radio  was  stronger  than  his 
sense  of  reality  and  overrode  my  warnings, 
Yes,  he  eventually  went  bankrupt. 

In  a  recent  editorial  I  pointed  out  that  ham 
dealer  margins  are  far  below  those  of  almost 
any  other  business.  I  cited  a  figure  of  25% 
instead  of  the  more  normal  retailer  50% 
minimum.  Well,  it  didn't  take  long  before  a 
few  ham  dealers  put  me  straight,  1  was 
wrong.  Yes,  Uncle  Wayne  mis-wrote.  I  was 
assured  that  the  margins  Tor  ham  dealers  on 
most  rigs  is  more  Lute  7%.  And  out  of  that 
comes  2%  for  the  credit  card  and  1%  or  so  for 
freight  costs.  This  is  gross  profit*  not  net.  The 
dealer  still  has  plenty  of  overhead  that  has  to 
come  out  of  the  4%  he  has  left.  Like  the  store 
rent*  warehouse  space,  taxes,  insurance,  per* 
sonnel  (including  health  insurance),  heat,  light, 
water,  building  maintenance,  advertising,  tele- 
phone, copiers,  computers,  bookkeeping,  of- 
fice supplies,  shipping  materials,  and  so  on. 


Parts  List 

Instrument  Box  40UBI01  (D) 
1C1,  IC2  Op  AMP  1458  -  MC1458CPI  (D) 
1C4   Audio  AMP  LM386  -  LM386  (D) 
IC6*    I2V  regulator- 78L12(D) 
IC5    5  V  regulator -78L05(D) 

1  Ok  pot  (3  required)  -  3 1CW401  10K  ID) 
1N4002*  Rect  (4  required)  -  IN4002  (D) 
10Q1/4W  5%  resistor 
10OG1/4W  5%  resistor 
470Q  1/4W  5%  resistor 
560Q  1/4W  5%  resistor 
2,2kQ  1/4W  5%  resistor 
4,7kfl  1/4W  5%  resistor  (2  required) 
lOktl  1/4W  5%  resistor  (2required) 
I8kftl/4W  5%  resistor 
33kftl/4W  5%  resistor 
47kftl/4W  5%  resistor 
,001  pJF  capacitor  (2  required) 
470pF  Cer  5%  {3  required)  -  21CB470  (D) 
047U.F  Mylar™  (2  required)  -  23BK347  (D) 
OJpF Mon-Cer  (2  requited)  -  UQZ5UKWK50V  (D) 
I HF  Tantalum  (3  required)  -  18EM510  (D) 

2. 2*iF  Tantalum  -  18EM522  (D) 

10(iF Tantalum  -  18EM6I0  (D) 

47|tF  Elect  Radial  -  CEM16-0047  (D) 

lOOOuF  Elect  Radial*  -  CEM16-1000  (D) 

.01  uF  cer  disc  500V 

S1,S2,S3,S4    SPOT  switch 

Phone  Jack  1/8" -16PJ0 1 1(D) 

Phone  plug  1/8"  -  17PP102  (D) 

8  pin  socket  (4  required)  T02-08  (D) 

9V  Battery  snap  -  12BC0I0  (D) 

12V  trans  PC  brd*  -  273-1385  (R) 

9V  Battery 

Panel  Laminate  65059-C-Line  Ptoduct  (variety  store 

IC3    MAX295CPA  Filter 

lOvoluencr*-  IN5240B(D) 

2  3/4"  Knob  (4  required)  -  274-415  (R) 
I  1/2"  Knob  (2  required)  -  274-220  (R) 

(D)  =  DC  Electronics,  Box  3203  Scottsdale 
Arizona  85271  (+  S/H  $4.00) 

(R)  ■  Radio  Shack 

*  Delete  if  9V  battery  is  used. 

PC  Board  (Magical  Fill  701  Rev.  C),  avail- 
able from:  FAR  Circuits,  @$6.00  +  SI  .50  s/h 
(per  total  order).  FAX  orders  accepted  (847) 
836-9148;  Visa/MC  orders  please  add  $3.00 
service  charge  per  total  order 


Having  built  a  chain  of  computer  software 
stores  I  know  the  drill  on  retailing. 

Do  1  have  an  answer  for  this"?  No.  Tm  stumped 
It's  illegal  for  the  dealers  to  get  together  and  set 
prices  so  everyone  can  make  a  buck  And  as  a 
consumer,  Tm  not  about  to  pay  more  for  some- 
thing than  I  have  to,  so  when  one  supplier  has  a 
lower  price,  that's  where  I  buy.  And  Tm  willing  to 
forego  some  service  to  save  money 

Continued  on  page  52 


Number  43  on  your  Feedback  card 


New  Products 


Try  On  This  Halo 

The  Homeowners'  Association 
<  icsiapo  Liiuii!-'  von  ■  mik  aluuit  vour 
antenna?  Wain  to  work  real  iono- 
spheric skip  DX  on  6  meters?  Here's 
a  heavenly  new  iiem  from  A  chanced 

— 

Electronic  Applications,  Inc. 

The  HALO-6  will  allow  you  to 
use  your  new  rnultiband  transceiver 
on  6  meters  at  the  lowest  possible 
cost  It  comes  as  an  easy-  to  -as- 
semble kit— about  30  minutes  to  put 
ii  together — for  $69!  If  s  so  flexible 
it  can  squeeze  through  attic  openings 
and  other  tight  spaces:  you  can  even 
support  the  antenna  with  fishing  iine 
jn  your  attic.  The  higher  you  mount 
the  HALO-6,  the  higher  perfor- 
mance you  will  realize.  Minimum 
mounting  height  is  six  feet,  great  for 
mobile  users  ami  antenna- res  trie  ted 
operators.  No  matter  how  yon  mount 
the  HALO-6,  you'll  benefit  from  its 
omnidirectional  radiation  pattern 
and  its  low  angle  of  radiation.  See 
vour  dealer  or  call  AEA's  24-honr 
Literature  Request  Line  at  (800) 
432-8873  for  more  information 


Ham- 
Panel 
440 


And  now  for  something  com- 
pletely different:  Ant-Panel  Products 
has  just  come  up  with  this  intriguing 
anienna  panel.  Only  18  by  24  by  2 
inches  thick,  the  Ham-Panel  440  is  a 
high-performance  90D  beam  width 
antenna  with  a  VSWR  less  than  2:1 
from  435  to  450  MHz. 

Built  in  a  sturdy  enclosed  frame. 
it  can  sit  on  the  window  sill  of  your 
apartment,  tlonn  room  or  office,  and 
project  vour  signal  out  of  the  build- 
ing with  a  gain  four  limes  heller  than 
your  old  J- pole!  The  very  high  front- 
to -back  ratio  of  the  Ham -Panel  440 
riurumizes  the  effects  of  movement 
behind  the  anienna  and  RFI/rVI  and 
computer  noise  in  receivers.  For 
mom  information  or  to  purchase  the 
Ham  Panel  440  (SI  19.95  plus  ship 
ping  &  handling,  and  tax  if  appli- 
cable k  contact  Ant- Panel  Products, 
530  East  Fifth  Avenue  -  Suite  12, 
Napervtllc  IL  60563.  Phone/FAX 
(630)  778-0793. 


I  Think 

They're 

Onto 

Me... 


CCTV  inlroduces  the  GBC 
Colorsentiy  Model  CCD-835C  color 
camera.  OK,  so  you* re  not  James 
Bond,  If  s  stiJI  cool,  this  inconspicu- 
ous i  smaller  than  a  pack  of  ciga- 
rettes) 4mm  lens  color  camera.  If 
you  ever  want  to  photograph  some- 
thing discreetly,  the  CCD-835C  has 
a  1/4"  sensor,  a  resolution  of  325 
lines  and  a  sensitivity  of  J  lux.  It 
comes  complete  with  a  I2VDC 
power  module  and  1/4-20  universal 
mounting.  Other  lenses  are  avail- 
able— 2. 5 ram  wide  angle,  6,5mm, 
ffmrn  and  1 2xnia — making  the  CCD- 
835C  camera  perfect  for  any  appli- 
cation where  si/e  and  secrecy  are 
important.  For  more  information, 
contact  CCTV  Corp.,  280  Huyler 
Sircei.  South  Haekensack  NJ  07606; 
Phone  (800 1  22 1-2240  or  f  20 1  >  495- 
9595:  FAX  ( 20 1  >  489-01 1 1 . 


Check  Your 
VSWR! 

RF  Applications  has  announced  the 
availability  of  the  Match  Alert,  de- 
si  tmed  to  offer  economical  protection 
for  HF  transmitting  systems  'I Tie  mi- 
croprocessor-based Match  Alert  moni- 
tors VSWR  and  provides  a  fast  visual 
and  electrical  alarm  if  a  preset  VSWR 
level  is  exceeded  (eight  levels  are 
switch  ■selectable,  and  an  I  l;l  >  lets 
you  know  when  RF  is  detected).  The 
$  1 29.95  you  spend  now  for  the  Match 
Alert  could  save  you  a  lot  more,  down 
theroatL 

For  further  in  formation,  write  to: 
RF  Applications,  Inc.  9310  Little 
Mountain  Road*  Mentor  OH  44060, 
Phone  (BOO)  423-7252  I  internal ionaJ 
(216)  974-1961);  FAX  (216)  974- 
9506,  Internet  http://www.rfapps.coni* 
or  E-mail  to  sales  t& rfapps.com. 


Free 

RF 

Neulink 

Catalog 


RF  Neulink  has  issued  a  new 
2 8 -page  wireless  t elemetn  catalog 
featuring  crystal  controlled  and  >yn 
thesized  wireless  transceivers*  trans- 
mi  iters  and  receivers — and  the 
Skyl.ine  RTU.  a  digital/analog  data 
acquisition  and  control  module. 
For  your  free  copy,  contact  RF  In- 
dustries. Neulink  Division*  7610 
Minnnar  Road,  San  Diego  C\ 
92126.  Telephone  (800)  233-1728 
or  (619)  549-6340:  FAX  (619) 
549-6345;  or  E-mail:  10206 L226 1 
iuserve.com. 


SLiWt^ 


MOUSERJ? 


Mouser 


New 


Mouser *s  newly  updated  electron- 
ics component  catalog  offers  more 
than  67,000  products  from  more  than 
125  manufacturers.  An  excellent  guide 
for  both  buyeTN  and  engineers*  this 
catalog  proviiic*  complete  specifica- 
tion drawings  and  guaranteed  up-to- 
date  prices.  Mouser  also  provides 
same-day  shipping  on  all  stocked 
products.  For  n  free  catalog  call  (800) 
992-9943;    E-mail    catalog  &>  mouser 

e or  visil   Monger's  Web  Mic   ;'ji 

hi ip:/Av ww. nv mser.com.  Nationwide 
sales:  <800>  S46-6S73;  FAX  (81 7> 
4*3-0931. 
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"You 

Want  It? 

We  Got 

It!" 


**• 


Like  to  pore  over  small-print 
pans  catalogs  looking  for  the  un- 
usual and  rare — and  finding  some 
real  bargains?  Gel  a  copy  of  (he  In- 
ternational Microelectronics  cata- 
log! It's  true — they've  got  it*  They 
specialize  in  overstock,  surplus,  and 
d b continued  electronic  components, 
and  ihis  may  just  be  the  source 
you've  been  seeking  so  you  can  fin- 
is h  up  that  project,  International  Mi- 
croelectronics, P.O.  Box  170415, 
Arlington  TX  76003.  Phone  (800) 
999-0463;  FAX  1 8! 7*473-0525. 
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Two  New  Mobile 

Antennas  from 

Premier 

The  24-inch  PNC  2  and  its  37-inch 
sibling  PNC^t  are  now  available  from 
Premier     Communications:     they're 

_ 

boih  2  meter/70  cm  and  deliver  maxi- 
mum signal  gain  for  sheir  size. 

The  PNC-2  has  2.1  dB  gain  on  2 
meters,  3  dB  gain  on  70  cm,  and 
handles  100  waits  of  power  It  is  set 
for  near  1 : 1  SWR  at  146.50  Mite  and 
ifs  quite  broLid banded:  it  also  covers 
130-165  MH/  and  4<KMSfl  MH/  and 
u  oris  great  for  receiving  to  900  MHz. 

The  PNC-4  is  a  higher  gain  antenna 
optimized  to  2  meter  and  70  cm  opera- 
tion, tt  has  3  dB  gain  on  2  meters,  5.5 
dB  gain  on  70  cnu  handles  KM)  watts T 
and  includes  a  lilt  feature  with  locking 
base.  Both  models  are  pretuned  and 
ready  to  install  on  mounts,  and  are 
sk-ekh  designed  in  black  chrome. 

Both  models  have  two-way  base 
fittings  thai  mate  w  ith  LHF/S0239 
sockets  or  MKO/Motorola-type 
mounts.  Premier  carries  mounting  ac- 
cessories for  new  installations.  For 
more  information,  contact  Premier 
Communications*  20277  Valley  Blvd., 
Walnut  CA  91789.  Telephone  (800) 
666-2654:  FAX  mm  869-5710. 


Add  On  A 
PowerCIear 

About  the  size  of  a  paperback  bunk. 
the  PowerCIear  from  SGC  can  he  used 
with  any  non-DSP  transceiver  illb  or 
VHJVUHF)  or  other  audio  device  to 
improve  audio  quality  and  noise/inter- 
ference reduction. 

Features  include  flexible  audio  in- 
put/output connections — audio  from 
transceiver,  telephone,  scanner,  cas- 
sette recorder,  etc.  can  benefit  from 
AI)P  enhancement.  The  operator  has 
full  control  of  audio  filters;  push-but- 
lons  activate  l  he  notch  11  her  as  well  as 
noise  reduction  and  SNS.  An  internal 
amplifier  v\ith  front-panel  volume 
control  allows  room  filling  audio  even 
when  driven  from  line -level  sources. 
Lots  more  neat  stuff,  too.  including  all 
the  LEDs  to  let  you  watch  your  tuning. 

Contact  your  SGC  dealer  for  price 
and  availability.  Call  SGC  (8005  ^9- 
733 1  for  the  name  of  your  ncaresi  ilealer. 
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Number  44  an  your  Feedback  card 


STSPLUS,  Version  961 5 

A  satellite  tracking  program  from  RPV  Astronomy. 


Thomas  M,  Hart  AD  1B 
54  Hermaine  Ave. 
Dedham  MA  02026 


Recently,  I  decided  to  lake  a  look  at 
software  for  tracking  amateur  radio 

satellites.  My  expectation  was  that  I 
might  be  able  to  locate  some  of  the 
more  audible  space  vehicles  and  listen 
to  their  communications,  I  had  visions  I 
of  tracking  the  Mir  space  station  or  the 
NASA  shuttle  and  hearing  QSOs  with 
ground  stations.  About  the  last  thing  I 
ever  expected  was  to  become  a  satel- 
lite chaser  and  actually  make  contacts. 

A  telephone  call  to  the  ARRL  com- 
puter bulletin  board  system  allowed 
one  to  download  a  variety  of  satellite 
programs  and  to  try  them  out  for  free. 
This  is  a  software  distribution  channel 
called  "shareware/*  Try  a  program;  if 
you  like  it,  pay  the  registration  fee 
(this  is  done  on  the  honor  system).  If 
you  are  interested,  the  BBS  is  at  (860) 
594-0306  and  uses  standard  telecom- 
munications protocols  from  1,200  to 
28,800  baud. 

After  testing  the  various  downloads, 
I  decided  that  the  STSPLUS  software 
(released  in  April  1996)  offered  the 
features  best  for  my  needs,  In  fact,  it 
has  many  neat  features  that  I  will  prob- 
ably never  use,  as  well  as  all  of  the 
things  that  I  really  want.  The  program 
is  offered  by: 

RPV  Astronomy 

David  H.  Ransom,  Jr. 

7 1 30  Avenida  Altisima 

Rancho  Palos  Verdcs  CA 

BBS:  (310)541-7299  (2,400-14,400 

baud) 
Cosi:  1  contributed  $20*  the  suggested 

amount. 
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Features 

STSPLUS  is  a  DOS  program  that  will 
operate  happily  under  Windows  3.1  (1 
have  tested  this:  I  have  not  tested  it  un- 
der Windows  95,  but  would  expect  it  to 
work).  Installed,  the  program  requires 
1.8  megabytes  of  hard  disk  space,  in- 
cluding a  600  kilobyte  manual  that  can 
be  eliminated  to  save  room.  The  pro- 
gram recommends  an  Intel  (or  compat- 
ible) 80386  or  higher  processor  and 
works  best  with  a  math  coprocessor  I 
am  not  aware  of  a  Macintosh  version. 

The  program  setup  is  quite  easy.  Load 
the  software  into  a  suitable  directory  and 
set  the  latitude  and  longitude  of  primary 


Time  options  include  real  time, 
simulated  time  and  fast  time.  The 
simulated  time  and  fast  time  options 
allow  you  to  observe  the  satellite  dur- 
ing a  particular  pass  and  gauge  the 
possibility  of  contacting  other  desired 
locations.  You  can  specify  local  or 
UST,  as  well  as  standard  or  daylight 
times. 

Doppler  shift  is  an  important  consid- 
eration in  satellite  work.  As  a  satellite 
approaches,  the  apparent  frequency  in- 
creases; as  it  retreats,  the  apparent  fre- 
quency decreases.  As  a  practical 
matter,  the  ground-based  transmission 
and  satellite  return  will  seldom  be  on 
the  same   frequency.   Many   amateurs 


"Set  the  time,  update  the  Keplerian  elements, 
and  away  you  go  on  the  great  satellite  chase!" 


and,  if  desired,  secondary  locations.  Set 
the  time,  update  the  Keplerian  elements 
(see  below),  and  away  you  go  on  the  great 
satellite  chase!  The  program  predicts,  lists 
and  shows  a  graphic  of  satellite  passes  by 
time,  azimuth,  elevation  and  range.  All  of 
this  works  on  EGA.  VGA,  SVGA  and 
LCD  monitors.  Mapping  is  available  in  a 
variety  of  formats  and  resolutions.  Ortho- 
graphic (spherical)  or  rectangular  projec- 
tions are  available  at  Ihe  press  of  a  single 
key*  In  the  orthographic  mode,  the  view 
ma\  be  changed  from  primary  ligation  to 
secondary  location  or  to  satellite-centered. 
Circles  of  visibility  for  the  satellite  or 
ground  station  are  available.  Zoom  options 
run  from  100%  to  4,000%.  Audible  alanm 
(alerting  you  to  times  when  the  satellite  is 
in  range  \  are  user-selectable,  NASA 
ground  station  locations  can  be  switched 
on  and  off  the  map  as  desired. 


use  separate  transmitters  and  receivers 
in  full  duplex  to  compensate.  Others 
use  software  to  estimate  the  up/down 
differences  and  compensate  manually 
with  a  single  transceiver.  The  final 
ploy  is  to  simply  send  on  the  receive 
frequency  and  hope  the  other  station 
is  tuning  up  and  down  looking  for 
contacts. 

One  of  the  most  important  features 
of  any  program  is  the  documentation.  1 
have  never  seen  a  better  and  more 
complete  manual  for  any  other  pro- 
gram. If  you  decide  to  print  the  "doc** 
file,  load  the  printer  and  be  prepared 
for  a  press  run  of  181  pages,  I  con- 
verted the  file  to  Microsoft  Word  for- 
mal and  used  a  number  8  font  with  two 
columns  per  page  in  order  to  limit  the 
size  to  a  more  modest  40  pages  after 
some  judicious  editing. 


The  opening  menu  offers  the  follow- 
ing selections: 

1 .  Convert  Keplerian  data  to  program 

file, 

2.  Read  standard  Keplerian  file  for 

program  use, 

3.  Make  pass  predictions. 

4.  Tabulate  pass  predictions, 

5.  Set  launch  time/date. 

6.  Real  lime  satellite  data. 

7.  Select  files/paths. 

8.  Set  time  and  date, 

9.  Jump  to  DOS  shell 

10.  Set  options. 

1 1 .  Run  the  program. 

How  about  the  bottom  line?  I  give 
STSPLUS  software  an  "A+"  without 
qualification.  It's  rare  to  find  a  pro- 
gram without  those  foibles  and  incon- 
gruities thai  make  computer  usage  a 
frustrating  experience.  The  graphics 
are  perfectly  suitable,  menus  are  intui- 
tive and  printer  output  has  clear  and 
concise  formatting.  After  two  months 
of  testing,  I've  found  the  predictions  ac- 
curate, and  haven't  found  any  problems. 


Computer  systems  do  not  need  to  be 
the  latest  Pentium  running  at  200 
MHz.  A  more  modest  computer  can 
produce  the  pass  predictions  in  due 
course.  The  data  can  be  printed  and 
used  to  determine  when  the  target  is  in 
range. 

Footprints  are  the  circles  on  the 
ground  in  line  of  sight  with  the  satel- 
lite. These  represent  the  area  covered 
by  the  satellite  signal  at  any  given 
time. 

Length  of  pass  ranges  according  to 
the  type  of  satellite  and  angles  of  ac- 
quisition. I've  been  tracking  a  Low 
Earth  Object  (LEO),  namely  the  RS-12 
satellite  because  this  operates  on  Mode 
K.  I  have  HF  gear  suitable  for  satellite 
work,  but  no  VHF  or  UHF  equipment, 
I  have  found  passes  to  range  from 
three  to  18  minutes.  When  the  satellite 
is  in  range,  you  have  to  work  fast.  The 
experience  is  similar  to  contesting,  es- 
pecially if  you  wish  to  make  multiple 
contacts.  When  the  Phase  3-D  satellite 
goes  up  (next  year,  possibly),  I  may  be  in 
a  position  to  access  a  high  orbit  bird  that 
remains  in  sight  for  extended  periods. 


"I've  had  the  chance  to  meet  a  new  group  of  hams 
from  Costa  Rica  to  Scotland  and  make  contacts  with 


them  in  their  homes,  cars  and  campsites. 


f» 


Approximately  250  SSB  and  CW  con- 
tacts have  provided  35  confirmed 
states  and  several  countries.  What's 
better,  I've  had  the  chance  to  meet  a 
new  group  of  hams  from  Costa  Rica  to 
Scotland  and  make  contacts  with  them 
in  their  homes,  cars  and  campsites. 

Some  info  and  tips 

A  few  observations  on  satellite  op- 
erations may  help  those  who  have 
never  used  them  in  the  past: 

Keplerian  elements  are  factors  used 
to  compute  the  location  of  satellites. 
This  data  is  available  from  the  ARRL, 
AMSAT,  the  RPV  Astronomy  BBS 
(above)  and  many  other  sources. 

Equipment  can  be  quite  simple,  I  am 
using  Mode  Kt  which  is  a  15  meter  up- 
link and  a  10  meter  downlink,  A 
simple  transceiver  with  dual  VFOs  (a 
Kenwood  430  in  my  case)  and  a  mod- 
est antenna  (G5RV  at  my  house)  are 
all  that  is  needed. 


Operational  aids  come  in  many 
forms.  I  have  found  that  a  map  of  the 
RS-12  satellite  footprint  centered  on 
my  location  is  very  helpful.  My  foot- 
print is  simply  a  photocopy  of  a  map 
of  North  America  trimmed  to  the  ap- 
propriate size  and  marked  with  360  de- 
gree points.  After  running  STSPLUS 
predictions,  I  draw  a  line  tracing  the 
starting  and  ending  points  of  each  pass 
in  order  to  have  a  sense  of  where  the 
bird  is  at  any  point  in  time.  I  am  able 
to  visualize  the  path  to  various  targets 
this  way  without  using  the  computer. 
The  size  of  any  satellite  footprint  is 
provided  by  the  STSPLUS  program 
when  in  operational  mode. 

Further  information  on  satellites  is 
available  from  many  sources.  Numerous 
books  on  amateur  and  weather  satellites 
are  in  print.  Amateur  radio  periodicals 
print  monthly  updates  on  satellite  opera- 
tions. Finally,  AMSAT  promotes  all  as- 
pects of  this  fascinating  activity. 


JS&      RC-1 000 

Computer  REPEATER 
Concepts   CONTROLLER 


•  Autopatch*  Reverse  Autopalch 

*  User  Programmable  CW  ID, 
Control  &  User  Codes  &  Timeouts 

Manual  with  schematics  *  90-Day  Warranty 

Wired  &  Tested  w/  manual ....  $199.95 
Micro  Computer  Concepts 


McslwCotd 


8849  Gum  Tree  Ave. 
New  Port  Rlchey,  FL  34653 

813-376-6575 


CIRCLE  160  ON  READER  SERVICE  CARD 


K!-:ivKATI-.R  III.  AIXJI    VIMIKS 


Make  "Commercial  Quality"  repeaters 
from  GE  and  Motorola  Mobiles 

*  45  Watt  VHF  Micor  from  $99 

•  40  Watt  UHF  Master  II  from  $199 
Conversion  Information  Available! 

http://www.  versa  telcom.com 

Orders:  800  456  5548 
Info:  307  266  1700 
FAX: 307  266  30 )  Q I 


VeisaTel 


Communications 


CIRCLE  259  ON  READER  SERVICE  CARD 
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•Smart 

Battery 
Charger 

JUN07QST 

BY  WARREN  DION  N1BBH 

FOR  GEL-CELLS  ©r  LEAD  ACID  BATTERIES. 
Features:  Precision  tempefat Lire  tracking  voltage 
reference  &  three  mode  charging  sequence. 
Standard  kit  is  tor  12V  @  1/2  or  1  Amp.  user 
selectable.  Can  be  connected  to  the  battery 
indefinately.  will  not  overcharge.  Weighs  2  pounds 
and  measures  4"W  *  5Vi*D  *  2Vj*R  Finished 
enclosure  included  in  kit. 

Complete  Kit  Only $59.95 

Assembled  &  Tested  .    £79.95 

CA  Residents add  7. 75% safes  tax.  SAW; SSOO 

(insured).  Foreign  orders  add 20%.  Formers  tnto 

Of  price  //s(;  send  legal  size  SASE  (55$)  to 

$&       A&A  Engineering 

2521  W.  La  Patma  #K  *  Anaheim.  CA  92801 
(714)  952-21 14  -  FAX:  (714}  952-3280 
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Number  46  on  your  Feedback  card 


Bill  Brown  WB8ELK 
139  Angela  Dr.  Apt.  B 
Madison  AL  35738 
bbrown@  hiwaay.net 

Early  in  the  morning  of  August 
24th.  hams,  students  and  lots  of 
vehicles  laden  with  ham  equip- 
ment began  io  arrive  at  a  small 
field  next  u>  Purdue  University  in 
Lafayette,  Indiana.  No,  this 
wasn't  a  delayed  Field  Day  exer- 
cise, It  was  another  in  a  series  of 
WindTrax  balloon  launches 

The  WindTrax  program 

Back  in  July  of  1988,  Bob 
McAuliffe  W9PRD,  Bill  Brown 
WB8ELK  and  Chuck  Crist 
WB9IHS  launched  Indiana's 
first  high  aliunde  balloon  carry- 
ing ATV  and  2rn  equipment.  The 
spectacular  results  of  this  first 
effort  resulted  in  a  continuing 
scries  of  flights.  Early  un, 
Chuck  saw  the  possibilities  that 
balloon  flights  could  offer  for 
aerospace  education.  Since  a 
balloon  can  reach  the  edge  of 
space  very  economically,  it 
became  practical  for  students 
to  actually  build  a  simulated 
satellite  and  flv  it. 


Ham  Television 


Doug  Craig*  a  local  teacher  in 
Franklin.  Indiana,  who  taught  an 
aerospace  class,  teamed  up  with 
Chuck  to  involve  his'  students 
actively  in  the  development  and 
the  flight  of  a  balloon  pay  load, 
Their  first  flight  in  October  of 
1989  involved  nearly  20  stu- 
dents who  participated  in  the 
launch,  flight  and  recovery  of 
their  simulated  satellite  project. 
Their  satellite  package  con- 
lained  TV  cameras,  voice  and 
TV  transmitters,  and  a  radar  re- 
flector. The  FAA  arid  the  India- 
napolis air  traffic  control  center 
were  able  to  track  the  satellite 
and  reported  its  location  back  to 
the  student  tracking  team. 

As  a  result  of  this  flight,  stu- 
dents learned  through  hands-on 
participation  about  satellite 
communications  and  problem- 
solving  during  a  complex 
project.  The  project  was  so  suc- 
cessful that  the  Indiana  Depart- 
ment of  Education  has  certified 
the  first  Aerospace  Technology 
course  in  the  US. 

A  series  ot  flights  throughout  the 
past  two  years  has  involved  stu- 
dents from  Indiana  universities, 


high  schools,  middle  schools  and 
elementary  schools.  In  1993 
Chuck  WB9IHS.  along  with  five 
others,  formed  a  nonprofit  cor- 
poration named  WindTrax,  Inc. 
to  help  schools  and  teachers  par- 
ticipate and  find  resources  and 
funding  for  these  projects. 

The  Purdue  WindTrax 
system 

The  basic  WindTrax  system 
consists  of  at  least  two  TV  cam- 
eras, a  voice  repeater  and  GPS 
tracking.  The  ATV  package  for 
the  Purdue  flight  was  built  by 
Terry  Hudson  KT9V  and  con- 
tained two  B/W  TV  cameras. 
One  camera  pointed  straight  up 
toward  the  balloon  and  the  other 
looked  out  over  Ihe  horizon.  A 
small  car  compass  was  mounted 
directly  in  front  of  the  horizon 
camera  to  give  the  ground  ob- 
servers a  direction  reference 
(this  worked  very  well).  The 


by  Paul  Bohrer  W9DUU.  With 
an  input  on  144.300  MHz, 
this    payload     retransmitted 

on  444.85  MHz  (modified  Tekk 
FM  transmitter)  and  52,525 
MHz  (converted  baby  monitor 
transmitter). 

The  flight 

As  the  tracking  and  ground  sta- 
tions were  being  assembled  along 
the  edge  of  the  field,  preparations 
began  on  the  balloon  flight  train. 
Roger  Grady  K90PO  brought  out 
his  telescope,  complete  with  a 
television  camera  adapter  and 
monitor  During  the  night  he 
could  see  the  balloon  system 
clearlv,  even  when  it  was  over 
30,000  feet  high. 

Just  before  inflating  the  bal- 
loon, a  large  trailer  with  lots  of 
small  doors  on  the  side  arrived  at 
one  end  of  the  field.  Within  min- 
utes a  huge  commotion  distracted 
us  all  Over  650  carrier  pigeons 


'The  Indiana  Department  of  Education 

has  certified  the  first  Aerospace 

Technology  course  in  the  US. 


f9 


Photo  A.  Terry  Hudson  KT9V  prepares  the  ATV  payload  for  liftoff, 
t  Photos  by  BUI  Brown  WBHELKA 
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Wvman  Research  TV  transmit- 
ter  put  out  around  1 .5  watts  on 
4339.25  MHz  into  a  1/4- wave 
whip  mounted  on  the  bottom  of 
the  payload.  Control  of  the  cam- 
era views  and  the  Eikl routes 
video  ID  was  accomplished  via 
a  touch-tone  control  board  and 
a  Standard  C50HA  miniature  2m 
HT,  The  large  disk  sticking  off 
the  side  of  the  package  provided 
a  way  to  minimize  the  tendency 
of  balloon  packages  to  spin  wildly 
(the  many  holes  create  drag  and 
help  to  keep  the  package  from 
spinning), 

Purdue  University's  payload 
was  coordinated  through  Ed 
Delp  N9YTE  and  Dave  Filmcr 
WB9QPG,  Dave  built  up  an 
APRS  system  consisting  of  a 
Sarin  in  GPS  hoard,  a  MIMS 
packet  controller  board,  and  an 
Agrelo  Engineering  VHF  trans- 
mitter. This  payload  weighed 
very  little  due  to  the  small  size 
of  the  packet  controller  and  2m 
transmitter  This  payload  did  not 
fly  due  to  problems  with  the 
GPS  receiver* 

The  crossbimd  voice  repeater 
payload  was  designed  and  built 


had  been  released;  they  circled 
around  the  field  once  and  headed 
off  towards  their  homes.  It  turned 
out  they  were  racing  back  to  De- 
troit (220  miles  away)  at  speeds 
between  40  to  60  mph.  Now  if 
only  we  could  make  an  ATV  sys- 
tem that  would  fit  on  a  pigeon  .„ 
what  a  ride  that  would  be! 

Although  the  wind  started  kick- 
ing up  during  balloon  inflation, 
the  liftoff  was  smooth,  It  was  a 
beautiful  sight  to  see  the  balloon 
heading  up  to  ihe  edge  of  space. 
The  video  downlink  showed  pan- 
oramas of  the  Purdue  campus,  as 
it  drifted  off  on  its  journey.  The 
video  dropped  out  shortly  after 
liftoff  (it  turned  out  to  be  an  over- 
heated video  modulator  transis- 
tor), but  came  back  as  the  inside 
of  the  package  cooled.  We  were 
all  treated  to  views  of  the  black- 
ness of  space  and  the  curve  of  the 
Earth  The  car  compass  in  the 
field  of  view  of  the  horizon  cam- 
era worked  well  and  gave  us  a 
good  idea  of  where  the  camera 
was  pointing. 

The  crosskmd  repeater  worked 
great-  Even  mobile  stations  from 
Pennsylvania  could  be  heard 


Photo  B.  (I  to  r):  Paul  Bahrer  W9DUU,  Victoria  Pratt,  Terry  Hudson 
KT9Vt  Mark  Garrett  KA9SZX,  Al  Wolfe  WB90IH  and  Dick  KC9AY 
recover  the  payload  from  the  middle  of  a  cornfield.  (Photo  by  Bill 
Brown  WB8ELK) 


working  through  the  repeater.  The 
1/4  watt  output  from  this  repeater 
has  been  heard  more  Chan  400 
miles  away  during  several  recent 
flights.  It  also  provided  a  great 
way  for  the  chase  crew  to  keep  in 
touch  as  they  tracked  the 
balloon's  progress. 

The  chase 

Four  chase  vehicles  and  one 
chase  plane  went  after  the  balloon 
shortly  after  launch.  Two  of  the 
chase  crews  had  cither  Doppler  or 
left-right  DF  equipment  onboard. 
One  car  used  a  large  beam  with 
success. 

After  the  balloon  burst  (over 
100,000  feet  up),  the  package  be- 
gan its  parachute  ride  back  to  earth. 
The  downlinked  video  signal  gave 
us  some  great  landmarks,  1-74 
could  be  clearU  seen  during  the  last 
couple  of  minutes  before  landing. 

Paul  Bohrcr  W9DUU  and  Dick 
KDMY  were  close  enough  to  ac- 
tually see  the  parachute  as  it  de- 
scended into  a  com  field,  Kim  Miles 
KB9JQO  was  tracking  the  ATV  sig- 
nal with  a  left* right  DF  box  aboard 
his  airplane.  Two  vertical  antennas 
for  the  70  cm  band  were  sitting  on 
[he  dash  of  his  plane.  He  could  eas- 
ily track  the  balloon,  just  as  if  he 
was  tracking  a  VOR  airplane  bea- 
con. Kim  caught  up  with  the  pay- 
load  and  circled  it  as  it  came  in  for 
a  landing.  Mark  Garrett  KA9SZX 
and  Al  Wolfe  WB9GDH  were  track- 
ing the  signals  with  a  large  beam 
and  were  just  a  mile  west.  Terry 
Hudson  KT9V  was  a  mile  east  at 
landing.  1  was  tracking  the  signal 
wilh  just  a  two-clement  quad  with 
my  friend  Victoria.  We  all  con- 
verged on  a  large  farm  to  ponder 
the  best  way  into  the  field. 


It  turned  out  that  the  balloon 
had  landed  as  far  from  any  road 
as  it  possibly  could  (one  of 
Murphy *s  Laws  for  balloons).  Not 
only  thai,  but  after  tromping 
through  a  soybean  field  for  about 
a  mile,  it  appeared  that  the  pay- 
load  was  on  the  opposite  side  of 
a  rusty  old  fence  another  100 
yards  into  a  field  of  very  tall  corn! 

I  watched  my  portable  TV  set 
from  the  soybean  field  as  the  rest 
of  the  crew  headed  into  the  corn. 
Jt  wasn't  too  long  before  ]  saw  a 
pair  of  tennis  shoes  (Mark 
KA9SZX)  walk  in  front  of  the 
camera  lens  and  heard  distant 
shouts  of  glee!  Everything  was 
recovered  in  great  shape,  although 
the  chase  crew  and  vehicles  were 
thoroughly  coaled  with  dust  and 
pollen. 

Future  flights 

As  of  the  lime  of  this  writing, 
another  balloon  was  flown  from 
Eastern  Elementary  Middle 
School  in  Grecntown,  Indiana. 
The  crossband  repeater  was  he^d 
as  far  away  as  410  miles  by  Bob 
Wilson  WA4ZZW  in  Price villc, 
Alabama,  In  two  weeks  another 
flight  is  scheduled  to  be  flown 
from  New  Augusta  Public  Acad- 
emy of  Indianapolis,  Indiana.  For 
more  information  about  the 
WindTrax  program  and  upcoming 
flight  announcements,  check  the 
World  Wide  Web  at:  hup:// 
klingon.cs.iupui.edu/~pacer/ 
new_augusta/windtrax.htmL  This 
online  site  is  courtesy  of  Indiana 
University*  Purdue  University  at 
Indianapolis,  Depl.  of  Computer 
and  Information  Science,  Thanks 
to  Chuck  Crist  of  WindTrax ;  Inc., 
for  the  above  information , 
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GET  THE  ATV  BUG 
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>1 0  Watt  pep 
Transceiver 
Only  $499 

Made  in  USA 


Full  Color 
and  sound 
Snow  free  line  of  sight  DX  is  90  miles  -  assuming 

14  dBd  antennas  at  both  ends,  10  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  no  computer 
or  other  radios  necessary,  it's  that  easy! 

TC70-10  has  adjustable  RF  out  (1  to  >10w  p>e,p.)  and  sync 
stretcher  to  properly  match  RF  Concepts  4-110  or  Mirage 
D101QN-ATV  amps  for  100  Watts  p.e.p.  Specify  439.25,  434.0, 
427,25  or  426.25  MHz,  2nd  xtal  add  $20.  Hot  GaAsfet  downcon- 
verter  varicap  tunes  whole  420-450  MHz  band  to  your  TV  ch3. 
Transmit  and  camera  video  monitor  output.  7,5x7.5x2.7', 

Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Hams,  call  for  our  complete  10  pg.  ATV  catalog 

Everything  you  need  for  400,  900  or  1200  MHz  ATV. 


(818)  447-4565  M-Th8am-5:30pmpst    Visa,  MCf  UPS  COD 
D  n    _,  rrTDnMirc  Email:  tomsmb@aol.com 
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Photo  C.  Kim  Miles  KB9JQO  tosses  the  payload  into  the  air  os  the 
balloon  heads  on  its  way  to  over  100,000  feet.  (Photo  by  Victoria 
\  Pratt) 
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Number  48  on  yatff  Feedback  card 


Hams  on  the  Radio 
Information  Highway,  Part  1 

The  World  Wide  Web  will  help  you  enjoy  ham  radio  more  than  ever. 


Jack  Heller  KB7NO 

712  Highland  Street 

Carson  City  NV  89703 


ou  may  smile  at  the  message. 
"The  band  sure  seems  dead  to 
night — maybe  all  the  hams  arc 
over  on  the  Internet  ..♦  hi."  Ii  came  across 
my  FACTOR  screen  the  other  evening 
when  I  asked  a  fellow  ham  if  he  used  the 
Internet.  Of  course,  he  meant  his  remark 
to  be  taken  as  humor.  After  all.  aren't  se- 
rious hams  content  to  communicate  over 
the  airwaves?  By  airwaves,  we  must  in- 
clude club  meetings  and  the  occasional 
"hot-air  session"  at  the  coffee  shop.  So. 
maybe,  that  isn't  so  different  from  the 
Internet. 

But  what  about  the  Internet?  What  can 
it  do  for  you?  Did  you  know  there  are 
over  500  ham  radio  related  sites  on  the 
World  Wide  Web  (WWW)  of  the  Internet? 
1  didn't — until  1  started  checking  out 


ham  sites  a  few  weeks  back.  There  truly 
is  something  for  everyone,  from  the  non- 
ham  who  would  like  to  know  more,  to 
the  most  advanced  DXer,  contester  or 
experimenter.  Hams  the  world  over  are 
interested  in  other  hams.  It  happens  at 
clubs,  over  the  air,  and  now  it  is  fun  and 
easier  than  ever  to  exchange  information 
quickly  with  thousands  of  polite, 
friendly  and  helpful  hams  on  the 
Internet.  For  the  ham  or  wannabe  ham, 
the  safe,  comfortable  world  behind  the 
keyboard  can  be  ideal  for  exchanging 
ideas  with  other  hams  willing  to  share 
their  hard-earned  knowledge. 

Just  for  openers:  Did  you  know  there 
is  a  web  page  that  allows  you  to  access 
current  callsign  information?  It's  hup:// 
www.ualr.edu/htbin/callsign-exe.  It  took 
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Fig.  L  Netscape  features  five  different  search  engines,  I  suggest  Yahoo!  for  simplicity  and 
speed,  at  http:timv\\\yQhvojcom. 
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me  less  than  10  seconds  to  get  the  data 
back  on  my  call  after  entering  KB7NQ. 
Thai  is  fast ,  especially  when  compared 
to  the  lime  ii  lakes  to  use  the  print  ver- 
sion I  have  on  ihe  shelf.  Don't  let  all 
ihose  long  strings  of  iuy-hiuy  letters  in- 
timidate you.  You  can  often  access  a  web 
site  by  clicking  a  hyperlink  reference. 
Then  you  can  save  the  address  in  your 
"bookmark"  for  an  automatic  "revisit" 
another  day. 

If  you  use  Netscape'  (sec  Fig,  1).  you 
can  easily  find  any  of  hundreds  of  ham- 
related  web  sites  and  news  groups,  as 
well  as  ham  files  you  can  download 


7/'s  obvious  why  some  people 
are  hooked  on  the  Internet ." 


from  the  Internet.  The  easiest  way  to  en- 
joy  "instant  success"  is  to  go  to  ihe 

World  Wide  Web  and  put  one  of  the 
search  engines  lo  work.  Once  you  get  to 
the  search  page,  you  will  find  a  box  lo 

type  in  the  subject  you  want  information 
about  (amateur  radio).  Click  ''Search" 
and  you  arc  on  your  way, 

You  wilt  also  find  this  includes  most 
of  the  manufacturers,  such  as  Icom. 
Kenwood,  Yaesu  and  many  others,  who 
provide  equipment  for  our  hobby.  These 
commercial  folks  are  doing  iheir  besi  to 
make  your  visit  to  their  "Virtual  store" 
worthwhile,  and  some  of  their  bargains 
are  offered  only  on  the  web  sites. 

The  real  excitement  begins  when  you 
stop  at  sites  such  as  the  University  of  Ar- 
kansas Little  Rock  Amateur  Radio  Club 
home  page  where  the  online  callbook  re- 
ferred  to  above  is  located.  This  well-ap- 
pointed page  can  also  link  you  to  the 


MFJ-949E  Deluxe  300  Waft  Tuner 

More  hams  use  MFJ-949rs  than  any  other  tuner  in  the  world! 


More  hams  use  AfFJ-949's  than  any 
other  antenna  tuner  in  the  world.9 

Why?  The  world's  leading  antenna 
tuner  has  years  of  proven  reliability  and 
can  match  any  real  antenna! 
Tunes  any  Antenna 

The  MM  vu^K  tunes  out  SWR  on 
dipoles,  verticals,  inverted  Vs,  beams, 
random  wires*  mobile  whips,  SWL. 

Use  coax,  random  wire,  or  bal- 
anced lines  with  heavv  duty  4\  I  bahin. 
Full  1.8-30  MHx  Operation 

J  000  volt  l  Lining  capacitors,  extra 
heavy  duly  inductor  switch,  Teflon* 
insulators  and  proper  L/C  ratio  gives 


$ 


149 


95 

MFJ-949E 


-  non-inductive  50  ohm  dummy  load 
easily  handles  300  watts  of  abusive 


Super  Antenna  Switch 

8  position  super  antenna  swilch 
you  arc-free  operation  1 .8  to  30  MHz.  selects  two  coax  fed  antennas,  random  tunc- up  power 
Handles  300  watts  PEP  SSB,  wire/balanced  line  or  built-in  dummy         Custom  Inductor  Switch 

Ugh  ted  Cross*Needle  Meter  load  for  use  through  your  MFJ-949E         The  inductor  switch  is  custom 

MFJ's  lighted  Cross-Needle  or  direct  to  your  transceiver.  designed  io  withstand  extremely  high 

Meter  shows  you  SWR,  forward  and  Q J?  At -Free  Pre  Twite  "         RF  voltages  attd  currents.^ 

reflected  power  simultaneously.  Read       MFJrs  QRAf-Fwe  PntTune"  lets  you  Superior  Cobinet 

peak/average  on  300/30  watt  ranges,    pre-tune  your  MFJ-949E off-the-air  into 


its  built-in  dummy  load. 

Full  Size  Dummy  Load 

Xfitll  size-  3/4  inch  diameter  by  5  inches  glass  PC  board,  heavy  .063  inch  thick 


f 


chemically  treated  and  has  a  new 
lough  scratch-proof  vinyl  cladding. 
You  won't  find  a  tougher,  longer 
lasting  finish  anywhere. 

Detailed  logging  scales  and 
legends  art  permanently  silk  screened 
on  a  real  aluminum  front  panel  and 
back  pancL 

Superior  Construction 
Every  MFJ -949  E  uses  Teflon* 
insulating  washers,  wing-nut  for 
ground  postt  fire- retard  ant  cpoxy 


Each  MFJ-949E  cabinet  is 


aluminum  chassis,  heavy  gauge  wire, 
custom  cabinet 
No  Matter  What™  Warranty 
Every  MFJ-949E  is  backed  by 
MFJ's  famous  No  Matter  What™ 
unconditional  warranty.  We'll  repair 
or  replace  your  MFJ-949E  (at  our 
option)  no  matter  what  for  a  full  year. 
In  Stock  at  oil  Horn  Dealers! 


More  hams  use  MFJ  tuners  than  all  other  tuners  in  the  world! 
Why  settle  for  an  imitation  when  you  can  have  the  real  thing? 


Famous  MFJ-989C  3  KW  Tuner  MFJ's  super  value  Tuner 


MFJ-989C        More  hams  use  MFJ -989s  than 
$<*  *  Q95  anv  other  3  KW  rimer  in  the  world! 
^*#5»  "  The  rugge{j  MFJ-989C  handles 

3  KW  PHP  SSB  and  covers  1 .8  to  30  Mil/ 
including  all  MARS  and  WARC  bands. 

MFJ's  new  AirCore™  Roller  Inductor, 
three-digit  lurns  counter  and  spinner  knob  gives 
you  exact  inductance  control  for  absolute 
minimum  SWR. 

You  can  match  dipoles.  verticals,  inverted 
vees,  random  wires,  beams,  mobile  whips, 
shortwave  --  nearly  any  antenna.  Use  coax  or 
balanced  lines. 

You  get  everything  you've  ever  wanted  in  a 
high  power,  full  featured  antenna  tuner  --  widest 
matching  range,  lighted  Cross-needle  SWR/ 
Wattmeter,  antenna  sw  itch,  built-in  dummy  load, 
balun,  convenient  nip-stand  ~  all  in  a  sleek* 
compact  cabinet. 

MFJ's  versatile  1.5  KW  Tuner 


MFJ -94 1 E       ^he  new  MFJ -94 1 E  gives  you  a  300 
s  j  f%o95  watl  PEP  tuner  with  lighted  Cross- 
1 USI      Needle  Meter.  Covers  1 .8-30  MHz. 
Antenna  switch  selects  2  co  ax  lines  (direct  or  thru 


MFJ's  6  Meter  Tuners 

The  MFJ -906  has  MFJ-903 
lighted  cross- needle    sAqss 

SwR/Wattmeter,      kacT^ 

bvpass  switch,  $4q9S  ™—  M 

Handles  10OWFM,      gl*      I   *    *** 

200W  SSB.  For  coax  fed  antennas.  MFJ-  903,  same 

as  MFJ-906,  less  SWR/Watt meter,  bypass  switch. 

MFJ's  smallest  Vena  Tuner 

TheMFJ-yOIBts     MFJ-901B 


tuner),  random  wire,  balanced  line  or  external  dummy  our  smal  lest  —5x2x6 


load.  4;  I  bahm,  1000  volt  capacitors, 


Free  NIP  J  Catalog 

Nearest  dealer/Free  Catalog . , .  800-647-ISOO 

2  Knob  DitterenHaUT  Tuner 


MFJ-986 


MFJ-96^C 

tAJAgs       Use  your  barefoot  rig  now  and  have 

*^49      foe  capacity  to  add  a  1 .5  KW  PEP 

amplifier  later!  lighted  Cross-Needle  SWR/ 
Wattmeter.  6  position  antenna  switch.  TefJotr 
wound  balun,  ceramic  feed  thru  insulators  for 
balanced  lines,  1.8-30  MHz,   10^x4^x147*  in. 

MFJ's  part  able  QRP  Tuner 

Tu  n  cs  c  oa  x ,    M  FJ  -9  7 1  ~* 

balanced  lines.     sftQ95 
random  wire  1 .8- 
10  MH^  Cross-Needle  Meter 
SWR.  30f3()0  or  6  watt  QRP  ranges.  6x6V2x2V2  in. 


_-*&& 


The  MFJ-986  Differential-T" 
5  2  knob  tuner  uses  a  differential  capacitor 
299     to  make  tuning  foolproof  and  easier  than 
ever.  It  ends  constant  re- tuning  with  broadband 
coverage  and  gives  vou  minimum  SWR  at  onlv  one 
best  setting.  3  KW  PER  1.8-30  MHz. 

RoHermduetor  makes  tuning  smooth  and  easy. 
Turns  counter  lets  you  quickly  rc-tune  to  rrcquency- 
Lighted  Cross-Needle  Meter  reads  SWR/forward 
/reflected/peaJ^/average  power  in  2  ranges.  Current 
balun  reduces  feed  line  radiation  and  forces  equal 
currents  into  unbalanced  antennas. 

MFJ's  mobile  Tuner        MFJ _945E 

599*5 

Don't  leave 
home  without  this 
mobile  tuner!  The 
MFJ-945E  extends  your  antenna  bandwidth  --  don't 
slop  to  go  outside  and  adjust  your  mobile  whip. 

New  MFJ-945B  now  includes  6-Meter  operation 
and  has  tuner  bypass  switch.  Small  8x2x6  inches  uses 
little  room.  Lighted  Cross-Needle  SWR/Wattmeter 
with  lamp  switch.  1 .8  60  MHz.  300  watts  PEP  SSB 
Mobile  mount,  MFJ-2Q,  $4.95, 


inches  -{and  most 

affordable)  200  watt  PEP 

tu  ner -when  both  your  space 

and  your  budget  is  limited. 

Great  for  matching  solid  state  rigs  to  linear  amps, 

MFJ's  random  wire  Tkiner 

Operate  .ill  bands    MFJ- 160 10^ 
anywhere  with  any  *3S95       ** 

transceiver  with  the 
MFJ- 16010.  It  lets  you  turn  a 
random  wire  into  a  transmitting  antenna,  L8-30 
MHz.  200  watts  PEP.  Ultra  small  2x3x4  inches. 

MFJ  s  VHF  or  UHF  Tuners 


MFJ-92 1  or 
MFJ-924 

*69'5 


»™ 


«J3 


MFJ-921  covers  2  Meters/220  MHz,  MFJ-924 
covers  440  MHz    SWR/Waumeier  8x2 Va3  in. 
Simple  2- knob  tuning  for  mobile  or  base, 

MFJ's  artificial  RF  Ground 

Creates  MFJ-931 

artificial  RF  s7995 

ground.  Eliminates 
or  reduces  RF  hot  spots, 
RF  feedback,  TVI/RFL 
weak  signals  caused  by 
poor  RF  grounding.  Also 
electrically  places  a  far  away  RV  ground  directly  at 
your  rig  by  tuning  out  reactance  of  connecting  wire, 

http://www.mfjenterprises.eom  FAX:  (601)323-6551 

•1  year  unconditional  warranty  *30day  money  back 
quaranteefless  s/h)  on  orders  from  MFJ  »Add  s/h 

MFJ  ENTERPRISES,  INC. 

P  O.  Box  494.  Miss.  Stale.  MS  39762 
(601  >  323-5869;  8-4:30  CSX  Mon-  Fri 
Technical  Help:  (601 )  323-0549 

Prices/Spec*  subjeci  io  change   O  /  WA  AtFJ  inc. 


MFJ  ...the  world's  most  trusted  name  in  antenna  tuners 
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What  is  Packet  Radio?  Packet  Radio  Primer  and  Packet  Radio  FAQ 
What  is  Amateur  Spread  Spectrum  ?  Spread  Spectrum  Introduction 


Lji  l_!  U    -J  '_  ' 


Home  Page 

people  have  accessed  this  page  since  July  8th,  1995 


TAPR,  an  international  organization  dedicated  to  amateur  digital 
communications,  is  pleased  to  present  this  collection  of  information  about 
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Fig.  2.  The  TUcson  Amateur  Packet  Radio  homepage  is  an  excellent  place  to  get  up  to  speed 
on  packet  and  alt  that  goes  with  it.  at  http: i lwwwAapr.org , 

this  page,  you  will  see  over  75  refer- 
ences with  links  to  other  ham-related 


WIAW  page,  their  own  amateur  station 
page,  Yahoo!.  FCC  Pari  97  database,  and 
two  great  ham  general  interest  sites. 

When  I  first  visited  this  site,  I  encoun- 
tered one  of  the  Internet  gremlins.  Two 
of  the  links  did  not  work  thai  day:  so 
many  systems  are  interconnected  that 
occasionally  ihe  input  acquires  a  hiccup 
and  a  link  won't  work,  but  problems  of 
this  nature  usually  heal  within  a  few 
hours  or  days,  You  get  used  to  it  (I  sim- 
ply went  on  to  other  sites).  You  can  al- 
ways go  back  another  time.  The  results 
will  probably  be  even  better  when  you 
do  return. 

Looking  further,  AMSAT  presents  its 
own  exciting  page  (http://www.amsai.org/ 
anisaL/Am^ii  I  ltmte.html)  where  they  tell 
all  about  their  program  and  how  hams 
are  making  it  possible.  There  is  a  display 
of  actual  photos  of  the  work  as  il  is  being 
performed  on  the  amateur  satellites. 

The  Tucson  Amateur  Packet  Radio 
home  page  (Fig,  2)  is  very  well  done. 
This  is  a  "must-see"  for  anyone  with 
even  a  fleeting  interest,  up  to  and  including 
those  deeply  involved  in  digital  concepts. 

Another  great  web  page  you  won't 
want  to  miss  is  N0XICs  Amateur  Radio 
Resource  (Fi|».  3).  Marc  has  put  an  enor- 
mous effort  into  this  presentation.  You 
can  get  information  on  becoming  a  ham, 
find  answers  on  about  any  ham  topic  and 
there  are  links  to  rnanv  web  sites  and 
other  web  sites.  You  can  easily  satisfy 
your  need  to  read— and  then  some.  On 
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sites  that  require  only  the  click  of  a 
mouse  to  provide  you  with  another 
world  of  information  to  absorb. 


All  this  makes  a  great  tool  for  you  to 
connect  with  hams  who  are  helping  oth- 
ers in  just  about  every  facet  of  our  great 
hobby.  Yes,  if  you  haven't  already  gone 
on  line  with  your  computer,  now  is  the 
time.  There  are  a  number  of  hams  who 
check  in  regularly  on  this  "land-line" 
based  system,  (Actually,  the  Internet 
doesn't  rely  solely  on  phone  hookups.  If  it 
will  make  you  feel  better  about  participat- 
ing, there  are  radio  and  satellite  links 
discretely  working  in  the  system  as  well  | 

Now,  1  am  going  to  tell  you  how  easy 
this  is  to  do  (if  you  aren't  already  doing 
it),  You  won't  need  a  degree  in  computer 
technology,  and  you  won't  even  be  re- 
quired to  pass  a  code  test,  If  you  have  a 
relatively  modern  computer  such  as  a 
Windows-based  IBM  compatible  or  a 
Macintosh,  you  have  most  of  the 
equipment  covered. 

The  cost  isn't  outrageous  to  add  a  mo- 
dem to  one  of  these  computers  and  the 
software  is  relatively  low -buck.  You  will 
spend  about  $70  to  $120  for  a  good  mo- 
dem. Many  new  computers  are  sold  with 
the  modem  installed.  The  current  stan- 
dard is  rated  at  28,800  bits  per  second 
(bps).  I  am  still   using  a   14.400  bps 


"Manufacturers  want  to  make  your  visit  to  their 
4  virtual  stores f  worth  while,  and  some  bargains  are 

only  offered  on  the  websites," 


I  printed  a  copy  of  this  web  page  to 
keep  for  reference.  On  my  hard  copy,  I 
marked  21  places  to  visit  as  lime  per- 
mits. They  include  many  informative 
sites  with  extensive  information  about 
amateur  satellites,  solar  activity  and  so- 
lar images,  antennas,  and  club  web  sites. 

Marc's  page  is  only  one  example  of 
what  many  hams  are  doing  to  make  trav- 
eling the  Internet  pleasant  and  informa- 
tive for  the  rest  of  us.  There  are  many 
more  such  interesting  sites,  and  the  cre- 
ators are  constantly  upgrading  them  to 
make  our  surfing  ever  more  productive. 

The  marvel  of  the  hyperlink  makes  all 
this  so  easy  that  I  can  see  why  folks  arc 
hooked  on  their  own  niches  of  the 
Internet.  You  look  at  one  of  these  web 
pages  and  find  an  invitation  to  click  a 
hyperlink  line  with  the  mouse  and  you 
are  suddenly  in  another  ham  area  and  il 
may  just  as  easily  lead  you  to  another. 
Before  you  know  it,  the  XYL  is  ringing 
ihe  dinner  bell. 


modem  which  "they"  say  is  barely  ad- 
equate. Il  is  doing  an  OK  job  for  me,  but 
if  you  purchase  new,  go  with  28,800  bps. 

The  modem  is  easy  to  install  in  the 
IBM  style  computer.  Just  remove  a  cover 
at  the  back  of  the  chassis  to  expose  ihe 
end  of  the  slot  that  makes  room  for  the 
phone  lines  and  plug  it  in.  Macintosh 
folks  always  have  an  Apple  guru  lurking 
nearby  lor  advice,  and  they  assure  me 
Macs  are  at  least  as  easy  lo  configure  as 
my  clunky  486  IBM  clone. 

Once  your  modem  is  installed,  you 
need  terminal  software  to  tell  the  mo- 
dem to  ring  a  telephone  somewhere,  and 
you  are  nearly  ready.  Most  modems 
come  with  a  trial  package  of  software  to 
gel  you  going.  If  you  are  going  to  go 
strictly  with  a  phone  connection  to  the 
Internet,  you  will  need  to  find  an 
Internet  Service  Provider  (ISP). 

You  have  several  choices  when 
choosing  a  provider.  Some  of  it  de- 
pends on  where  you  live  and  if  that 
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Convert  Excess  Equipment  to  CASH    We  buy  good  clean,  used  equipment     Estate  Sales 


results  in  long  distance  charges  to  connect 
You  may  fare  better  if  you  check  with  one 
of  the  major  online  services  such  as 
America  Online,  CompuServe  or  Prodigy 
and  take  advantage  of  iheir  Internet  access. 
The  rates  of  the  major  services  are  com- 
petitive. You  just  need  to  find  one  that  is 
close  and  has  a  fairly  high-speed  connec- 
tion (minimum  9600  bps). 
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Here  is  the  MEGALIST.  a  1st  of  mutitw  radio  nipptrr  i 

IN«  iko  got  feeatflructt«H  on  how  to  use  the  WR7T2Y  fcteiDrtoPttkc:  R«io  Gateway  for  you 
f  yog  need  than.  If  you'd  Ike  to  Had  h  emai  na  packet  wab  tfc*  gateway  ngj*  now,  go  ahead  «d 
efrckfaerr. 

If  you're  even  more  kdYEtdtrotts.  you  tan  rebut  mto  the  WX7£  Internet  o  Packet  gateway  i 

And  here  is  my  hack  at  a  major  part  of  the  Amateur  Radia  FAQ,  converted  to  WWW  format  Pw 
bitod  all  tqe  FTP  iitej,  WWW  sites,  Email  addressei.  etc,  It  took  a  lot  of  bine,  but  it  was  a  good 
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fj£.  J.  N0XIC*s  references  touch  on  nearly  every  facet  of  ham  ra- 
dio—a worthwhile  visil  at  hitp:fiwww£cecujcomlkilgoreihamradiofhtm.    Trumpet®     and 


A  good  provider  will  answer  your 

questions  and  be  sure  you  get  going  in 

the  right  direction.  He  is  likely  to  have 

software  for  little  or  no  cost  that  will  be 

just  the   ticket.   The   current   favorite 

Internet  "browser"  (terminal  program 

that  decodes  what's  on  the  Internet  and 

displays  it  on  your  monitor)  is  Netscape 

and  it's  free!  I  am  using  the  latest  ver- 
sion,   2.01,    that    I 

downloaded  over 
the  Internet  directly 
from  the  company 
as  a  90-day  "evalua- 
tion" copy.  One  day, 
we'll  all  have  to  buy 
the  finished  prod- 
uct, but  for  now  „.. 
Your  Internet  pro- 
vider can  tell  you 
how  to  get  your  first 
copy,  and  how  to 
get  the  only  other 
piece  of  software 
you  need;  a  "di- 
aler," The  standard 
of  the   industry  is 

an 
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QUADS 

2  Element  Quad  $289  COIM 


5  Band  2  Element  Quod 

Many  other  model*  available 

Call  for  brochure  today* 

UPS  SMooabto 


Lightning  Bolt  Antennas 

RO    2,  RT  19,  Volant  PA  16156 

412-530-7396  FAX  412-530-6796 


Radio  Bookshop 


Phone  800-274-7373 or 603-9240058, FAX  603-924-86 1 3, 
Of  jjk  order  form  on  page  88  Tor  ordering  in  formal  ion 

WGP87034  Al  About  Cubical  Quad  Antennas  by 

WiHiam  On-  ar*l  Stuart  Cowan  'The  Classic"  on  Quad 
design,  theory,  construction,  operation.  New  feed  md 
matching  systtms.  New  data.  Si  1.95 
TAB3270PPractfca!AirtaaTaHan^ 
Jos.  Cam  Ibis  560-page  book  is  a  treasure.  Starts  with 
fundamentals,  explains  propagation  of  all   kinds,   and 
provides  a  ton  of  easy  antenna  projects,  $26,95 
AR4734  ARRL  Antenna  Book,  EJesi  and  most  highly 
rcgjtructf  info  on  antenna  fundamentals,  transmission  lines, 
design  and  construction  of  wire  antennas.  £30.00 
WGP87107  All  About  VcrtkaJ  Antennas  by  William  Orr. 
Comprehensive  coveia^  of  amateur  ranrnunkalions, 

$11.95 

WGP8TW2  Beam  Antenna  Handbook  by  Wilbam  Orr 
and  Smart  Cowan  Everything  y™  need  to  know  about 
beam  design,  constnictipn^  and  operation.  $11.95 
WGPS7077  Simpk-,  Low-Cost  Wire  Antennas  For 
Radio  Amateurs  by  Wuiiiarn  Orr  and  Stuart  Cowan,  Low- 
cost  multi-band  antennas;  inexpensive  beams,  "invisible" 
aniennas  for  hams  in  "tough"  locations.  $1 1 .95 
AR4661AIUU/sAnteniKaETeclinJqufsrorLow4iund 
DXing  can  be  your  ticket  to  tow-band  success.  £20,00 
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evaluation  copy  is  available  that  will  cost 
you  $25  (money  well  spent)  when  you  reg- 
ister it  within  the  first  month  of  use.  If  you 
don't  register,  it  self-destructs. 

If  you  are  using  Windows  95°,  you 
can  configure  that  operating  system  to 
make  the  connection  for  you  without  us- 
ing a  dialer  such  as  Trumpet.  However, 
it  is  a  little  tricky  and  you  will  need 
some    specific    guidance.    Though    I 


haven't  made  the  installation  myself,  I 
have  the  step-by-step  instructions  from 
Netscape  to  do  this.  I  furnished  them  to  a 
friend  who  still  had  to  call  his  ISP  to  fill 
in  a  few  blanks  left  out  of  the  instruc- 
tions. Now  his  works  faster  than  mine.  I 
guess  that  means  I  must  break  down  and 
install  the  Windows  95  someday. 

One  of  the  really  neat  features  of  the 
new  version  of  Netscape's  search  page  is 


the  option  of  most  of  their  search  en- 
gines to  not  only  perform  web  searches  but 
to  search  the  newsgroups  for  material  by 
topic.  It  all  works  great  and  you  must  be 
careful — don't  get  hooked.  You  could  eas- 
ily run  out  of  time  for  life's  necessities 
(chasing  DX,  rag-chewingT  repairing  your 
antenna,  etc.) 

Next  month,  we  will  explore  Usenet 
newsgroups. 


Radio  Bookshop 


800-274^7373  or  603-924^003 tf.  FAX  603- 924- 86 J  3.  0* 
order  form  on  page  88  Tor  oftL-ring  iitfomuikm. 

Books  for  Beginners 


TAB4354  Beginner's  Handbook  of  Amateur  Radio 

by  Clay  Laster  W5ZPV,  395  pages.  Wonderful  book 

for  newcomers.  It  is  basic  and  well  illustrated.  Even  if 

you  have  all  the  other  ham  handbooks,  you'll  still  Find 

Ihis  one  useful.  £22,00 

W5GWNV  No-Code  Video,  Manual,  Part  97  Ruks 

by  Gordon  West  Learn  bow  to  be  a  ham  radio  operator 

$29.95 

W5GWNC  Technician  Class  License  Manual;  New 

No-Code-by    Gordon    West    This    book    covers 

everything  you  need  id  become  a  Technician  Class 

Ham  Every  question  and  answer  on  the  examination 

is  found  in  this  one  book.  FCC  Form  610  application 

$9.95 

XTAL-1  The  Crystal  Set  Handbook     by  Phil 

Anderson  W0XL  Want  to  give  a  kid  an  exciting 

present?  Or  maybe  >oursetf?  Crystal  sets  an?  alh  e  and 

fun   Here's  a  whole  book  packed  with  crystal  set 

circuits  that  anyone  can  buikl  Now  start  saving  those 

oatmeal  boxes; okay?  135  pages,  $1095 


Codelkpes 


73T05  Genesis  5  wpm  code  tape  This  beginning 

tape  takes  you  through  the  26  letters,  1 0  numbers  and 

necessary  punctuation  complete  with  practice  every 

step  of  the  way.  $5,95 

73T06  The  Stickler  6  wpm  code  tape  This  is  ihe 

practice  tape  for  those  who  survived  the  5  wpm  tape 

and  it  is  also  the  tape  for  ihe  Novice  and  Technician 

licenses.  It  is  comprised  of  one  solid  hour  of  code. 

Characters  am  sent  at  13  wpm  and  spaced  at  5  wpm 

$5.95 

73T13  Back  Breaker  13  wpm  code  tape  Code 

gKKips  again  a?  a  brisk  13+  wpm  so  you'll  be  really  at 

ease  when  you  sit  down  in  fitwu  of  a  sieety-eyed 

volunteer  examiner  who  starts  sending  you  plain 

language  code  at  only  1 3  per.  $5.95 

73T20  Courageous  20+  wpm  code  tape  Go  for  the 

extra  class  license.  $5.95 

73T25  Mind  Boggier  25+  wpm  code  tape.  $5.95 
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Continued  from  page  42 


You  probably  saw  the  TV  expose"  of  what 
happens  when  a  Wal-Mart®  or  Sam's® 
comes  to  a  town.  The  lower  prices  soon  put 
all  local  competing  merchants  out  of  busi- 
ness, often  leaving  main  street  looking  like  a 
ghosi  town.  Then,  if  the  Wal-Mart  doesn't 
make  enough  profit,  it  folds  up  and  leaves 
the  people  with  no  place  nearby  to  shop.  The 
local  stores  don*t  come  back.  Most  of  them 
had  been  in  business  for  several  generations 
of  family  ownership,  And  who's  going  to 
start  a  clothing  or  department  store  in  a  small 
town  today  when  a  discount  monster  can 
open  up  at  any  time  and  wipe  everything 
out? 

The  next  obvious  step  in  the  ham  field  is  for 
the  manufacturers  to  eliminate  the  no  longer 
needed  middlemen  by  going  factory  direct. 
This  is  what  Swan  did  many  years  ago.  But 
they  got  forced  out  of  business  by  the  then  still 
strong  dealers  who  wasted  no  time  in  telling 
any  ham  customer  how  rotten  the  Swan  junk 
was. 

Back  when  I  started  73  in  1960  1  had  over 
850  ham  stores  carrying  the  magazine.  Today 
there  are  an  estimated  50  ham  stores  left,  and 
many  of  those  are  hurting.  Vm  sure  the  retailers 
who  are  left  really  appreciated  it  when  QST ran 
an  article  on  how  to  whip-saw  dealers  to  get  the 
lowest  prices. 

With  so  few  dealers,  much  of  their  busi- 
ness has  to  be  done  by  mail  order  if  they  are 
going  to  survive,  which  makes  it  even  easier 
for  the  major  manufacturers  to  be  in  direct 
competition.  And  since  few  dealers  these 
days  are  able  to  handle  repairs  ...  well  you 
get  the  picture.  If  the  dealers  are  going  to 
survive  they'd  better  organize  in  some  way, 
otherwise  the  handwriting  is  on  the  wall  Ra- 
dio Shack®,  catering  to  the  no-coders,  is 
skimming  the  cream,  and  all  it  takes  is  a 
couple  of  feet  of  floor  space  in  their  stores,  if 
that. 

Snow  Job 

Art  Bell  W60BB  called  the  other  day  and 

asked  if  1  would  be  a  guest  on  his  radio  talk 
show  again.  My  last  guest  shot  on  his  show 
resulted  in  several  thousand  letters  and  faxes 
and  generated  a  lot  of  interest  in  amateur  ra- 
dio, including  a  bunch  of  new  73  subscrib- 
ers. I  also  generated  a  good  deal  of  interest  in 
my  list  of  "books  you're  crazy  if  you  don't 
read."  The  list  had  49  books  at  the  lime.  The 
list  brought  in  a  bunch  of  letters  recommend- 


ing other  books  that  really  should  be  on  the 
list.  1  bought  'em  and  read  'em.  In  some 
cases  the  listeners  were  right,  so  I've  added 
the  books  to  my  list  It's  up  to  88  books  now, 
and  I've  got  a  stack  of  over  a  hundred  more 
recommended  books  sitting  here  yet  to  be 
read.  Some  look  really  interesting,  too. 
Nope,  no  fiction. 

So  I  said  okay,  let*s  do  it  again.  I  was  on 
with  Art  for  four  hours.  I  forget  what  at!  we 
talked  about,  but  we  started  off  with  amateur 
radio,  with  me  explaining  that  as  a  direct  re- 
sult of  my  interest  in  the  hobby  I've  had 
some  amazing  adventures  and  a  wonderful 
career.  Imagine,  working  in  your  major 
hobby! 

For  the  first  few  days  after  the  show  1  was 
getting  a  stack  of  letters  about  18M  high  ev- 
ery day.  Over  4,000  in  the  first  week.  Plus 
my  poor  fax  machine  was  grinding  out  faxes 
day  and  night.  This  happened  a  week  before 
the  Dayton  HamVention,  so  1  was  sure  glad 
J'd  decided  not  to  go  this  year.  I've  been 
spending  about  18  hours  a  day  opening  let- 
ters, duplicating  my  booklets,  and  then  ad- 
dressing, stuffing  and  mailing  envelopes. 

My  mosi  popular  booklet  is  the  five-buck 
28-page  recommended  book  list.  It  has  a  dis- 
cussion of  each  book.  The  books  cover  many 
aspects  of  health,  education,  history,  science, 
etc.  Many  are  books  I've  reviewed  for  you  in 
my  editorials.  Maybe  you  noticed. 


Rich?  Why  Not? 

My  next  most  popular  book  was  the  one  I 
wrote  as  a  result  of  the  requests  from  my 
first  guest  shot  last  November.  Art  and  I  had 
been  talking  about  TV!  and  I  suggested  that 
the  best  solution  was  the  one  I  went  for — liv- 
ing on  a  200- acre  farm  with  no  neighbors 
within  a  mile.  An  pointed  out  that  this  takes 
money,  1  said  that,  heck,  making  money  is 
easy,  once  you  know  the  secret.  Our  social 
and  educational  systems  make  sure  that 
99.9%  of  us  never  make  much  money.  L 
didn't  figure  it  all  out  until  1  was  28.  By  the 
time  I  was  30  I'd  made  my  first  million.  I  got 
off  the  quiet  desperate  treadmill  to  oblivion. 
I  was  upset  when  I  discovered  that  by  not 
knowing  the  secret  I'd  wasted  over  10  years 
of  my  life.  Drat! 

So  I  wrote  a  booklet  on  "Making  Money,  A 
Beginner's  Guide."  It's  selling  like  crazy. 
Oddly  enough  1  wrote  a  very  similar  book  35 
years  ago  and  couldn't  sell  it  lo  young  possible 
entrepreneurs,  even  at  $1.  Now  those  same 
people  are  in  their  50s  and  they're  beginning  to 
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Dear  Readers. 

73  needs  your  help!  73  really 

appreciates  your  sending  your 
feedback  cards  to  us.  Now,  we'd 
like  to  know  somtMhing  about  you 
and  your  ham-shack. 

Return  this  survey  and  take  pan 
in  JVs  random  drawing  of  all  the 
survey  responses  received  by 
December  16ih,  \  996.  The  winner 
will  receive  S  100.00  cash  and  a 
Life  Subscription  to  73  (okay,  so 
you  are  already  a  "lifer",  .enter 
anyway  and  give  your  "prize"  to 
your grander* itdi  We'll  announce 
the  u  inner  s  name  in  our  Febru- 
ary *97  issue.  So.  please  answer 
the  questions  be  low  on  an  8  1/2" 
x  11"  sheet  of  paper  and  return 
them  to: 

73  Amateur  Radio  Today 
70  Route  202  North 
Peterborough  NH  03458 
Attn:  F 1  Marion 

FAX  at  (603)  924-8613  or 
E-mail:  Design73^aoLcom 

Be  sure  to  include  your  naniet  callsign. 
address,  and  phone  number.  Keep  those 
reader  service  cards  and  the  feedback  cards 
coming.  Good  luck! 


It's  a  survey!  It's  a  drawing!  Win  a  prize  and  money! 


I J  a.  Do  you  subscribe  to  73  Amateur  Radio  Today? 
h.  What  do  you  like  most  about  the  magazine? 

c.  What  do  you  like  least  about  the  magazine? 

d.  If  you're  not  a  subscriber,  why  not? 

e.  Where  did  you  get  this  issue? 

f.  What  other  radio  magazines  do  you  subscribe  to? 

2 J  a.  How  old  arc  you? 

b.  How  long  have  you  been  involved  with  amateur  radio? 

c.  What  encouraged  you  to  become  involved  with 

amateur  radio? 

3.)  a.  Do  you  belong  to  any  radio  clubs? 

b.  Which  ones? 

c.  What  do  you  do  at  meetings? 

d\  Have  you  or  your  club  participated  in  any  beneficial 

projects  in  your  community? 
e.  Describe. 

4.)  Howr  many  hours  per  week  do  you  spend  on  this  hobby? 

5.)  a.  Do  you  ever  fill  in  and  return  73  "s  feedback  cards? 
b.  If  not,  why? 

6 .)  a.  Do  vou  send  in  the  reader  service  cards? 

b.  Do  you  contact  737s  advertisers  because  you  saw  (heir 

ad  in  73  Magazine  ' 

c.  Do  you  (ell  them  where  you  saw  their  ad? 

d.  Do  the  advertisers  usually  respond  to  your  request  for 

informal  um: 

e.  How  riL.ui>  pr.siueis  base  you  purchased  from  tmr 

advertisers  in  the  lasi  6  rrmnths?       12  months? 


7.)  a.  Do  you  find  73*$  product  review  \  helpful  in  selecting 
new  equipment  ' 
h.  Do  you  contact  any  ul  the  companies  after  reading  a 
review  to  gel  more  information? 

8.)  a,  Do  you  read  \ he  "New  Products*1  section? 

b.  Do  you  ever  make  purchases  based  on  what  you've 
seen  there? 

9 J  How  many  "ham"  relaied  purchases  have  you  made  in 
the  last  6  months?     1 2  months? 

10. )  a.  Are  you  planning  on  making  an>  large  purchases  in  the 
next  six  months?  If  so.  what?  How  much  do  you  plan  to 
spend? 
b.  If  you  read  reviews  of  this  product,  would  it 
influence  whwU  brand  you  wuuld  purchase  ' 

110  Of  the  major  man uiac Hirers,  which  3  brands  makes  up 
most  of  your  ham  equipment } 

12.)  a.  Do  you  purdu^'  kils? 
b.  If  so,  what  brands? 

13.)  Do  you  enjoy  construction  articles? 

14.)  a*  Have  you  been  on  a  DXpedition? 

b.  When  and  where  did  you  go? 

c.  Did  you  do  or  see  anything  worthy  of  writing  an 

article  for  73? 

Thank  you  for  participant  n  Mm   survey,  ginnl  tuck  in  the  drawing. 


wise  up  that  there  are  very  not 
many  downsides  to  having  a 
bunch  of  money,  and  surprisingly 
few  benefits  to  poverty.  Worse, 
they're  the  ones  being  downsized 
as  computers  and  communications 
technology  shrinks  the  manage- 
ment layers  in  larger  companies. 
Suddenly  they're  faced  with  a 
need  lo  find  a  new  career,  some- 
thing they^ve  never  really  con- 
sidered before.  There's  just  no 
market  for  ex-middle  managers 
in  their  50s.  That's  something 
for  anyone  still  dependent  on  a 
pa\ check  to      consider. 

Bell's  program  covers  the 
country  pretty  well.  I've  gotten 
letters  from  the  Virgin  Islands, 
and  from  every  slate. 

Bui  even  with  four  hours  1 
didn't  get  to  talk  about  many  in- 
teresting controversies  such  as 
past  lives,  reincarnation,  near 
death  experiences,  out  of  hody 
experiences,  UFOs,  contactees. 
RosweU,  and  stuff  like  that.  Or 
go  into  detail  on  just  how 
crummy  our  medical  and  school 
systems  are  and  what  can  be 
done  to  fix  them.  How  we  have 
one  of  the  most  expensive  medi- 
cal systems  in  the  world,  and  yet 
we're  near  the  bottom  in  health. 
And  ditto  our  school  system. 

But  E  did  get  to  talk  about  the 
fun  of  making  ham  satellite  con- 
tacts and  things  more  dear  lo 
your   heart.    I    talked    up    new 


communications  modes  and  I  he 
pioneering  fun  and  adventure 
they  provide  instead  of  grinding 
out  routine  heHo-good-bve. 
please  QSL  contacts  endlessly  for 
years.  Or  calling  into  a  round  table 
or  repealer,  the  ham  version  of 
hanging  around  the  corner. 

Adventure  lies  in  wail,  lap- 
ping timidly  on  your  door.  How 
much  do  you  know  about 
spread -sped  rum  communica- 
tions? Well,  if  you  don* I,  then 
dammit,  team.  And  then  start 
writing  articles  so  we  can  get 
some  other  readers  fired  up. 
There  is  no  question  in  my  mind 
that  spread-spectrum  digital 
communications  is  either  going 
to  he  our  main  future  system  for 
communications,  or  we'll  lose 
the  whole  hobby  as  the  FCC 
sells  off  our  frequencies. 

Plan  Ahead 

Mankind  does  not  have  a 
good  record  for  considering  the 
future,  so  why  should  we  expect 
anything  but  temporary  expedi- 
ency from  Ihe  FCC?  The  Com- 
missioners are  political  people: 
servants,  not  savants,  Thev  bow 

■r 

to  the  pressures  of  immediate 
money,  and  who  the  hell  cares 
about  what  effect  this  might 
have  on  the  21st  century?  Or 
even  beyond? 

Continued  an  page  55 


Updrtes 


Number  33  on  your  Feedback  card 


The  missing  figure  in  "Free  Energy'3 


Drawing  your  attention  to  Septembers  article  The  Amaieur's  Guide 
ro  Tree  Energy'  Devices/'  Fig*  1  on  page  10  is  actually  Photo  A  seen 
also  on  page  18.  For  those  who  caughl  that  before  we  did  and  were  won- 
dering how  the  heck  the  generator  pictured  could  harness  ocean  waves, 
here's  what  Fie.  1  really  looks  like; 
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Chrr's  corner 


Number  54  op  your  Feedback  card 


Joseph  J.  CarrK4lPV 
P.O.  Box  1099 
Falls  Church  VA  22041 
E-mail:  carrjj@aal.eGm 


AC  Power  Overseas 

You  make  the  big  decision: 
You'll  go  on  a  worldwide 
DXpedition*  see  the  sights,  ham 
from  exotic  locations*  pick  up  a 
few  souvenirs,  and  take  about  a 
go/ill  ion  color  pictures.  All  you 
need  to  do  is  get  a  passport 
(takes  from  three  to  eight  weeks, 
sooner  if  you  can  prove  urgency 
with  a  ticket  that  shows  an 


you  about  the  specifics  of  each 
country  (bribes?  never...  [  think 
they're  called  "paperwork  facili- 
tation fees").  One  chap  told  me 
that  a  certain  Latin  American 
country  almost  always  imposes 
a  huge  import  tax  on  radio  gear 
brought  into  the  country  in  the 
cargo  hold  of  the  aircraft, 
packed  in  factory  boxes.  On  the 
other  hand,  if  you  carry  the  ra- 
dio under  your  arm,  and  make  it 
look  a  bit  old,  a  $20  bill  to  "fa- 
cilitate paperwork'  seems  to  do 
the  trick.  He's  done  that  with  a 
couple  rigs,  including  a  TS-440 
recently  (would  you  believe  it. 


Bribes?  Never  .„  I  think  they're  called 
'paperwork  facilitation  fees. "' 


imminenl  departure  date — bring 
a  note  from  your  mommy),  stop 
by  a  few  consular  offices  to  ob- 
tain visas  (don't  want  to  get  ar- 
rested at  the  airport ).  pack  some 
clothes  and  the  ham  rig  and  take 
off.  Right?  Weilll IL  maybe  not. 
There  are  a  number  of  things 
that  must  be  tended  to  before 
leaving.  Not  every  country  is  go- 
ing to  let  you  operate,  or,  for  that 
matter,  even  bring  radio  gear 
into  the  country.  The  ARRL 
(225  Main  Street,  Newington. 
CT  061 11;  hq@arrl.org)  can 
advise  you  on  reciprocal  licens- 
ing and  other  issues  relating  to 
hamming  in  various  countries. 
Some  old  hands  could  also  tell 


the  guy's  a  missionary  ...  they 
don't  "facilitate  paperwork,"  do 
they?). 

Another  major  issue  is  the 
matter  of  AC  power  for  the  rig. 
Many  ham  rigs  are  equipped 
with  AC  power  mains  selector 
switches  on  the  back  of  the  rig 
(or  of  the  power  supply  if  it 
is  separate).  In  other  cases, 
there  are  taps  on  the  transformer 
for  different  voltages.  For  ex- 
ample, one  species  of  the 
TS-520  ]  saw  had  a  1 20/240  volt 
switch  on  the  rear  panel.  But  a 
service  technician  showed  me 
something  that  was  not  hooked 
up.  The  schematic  showed  sev- 
eral additional  primary  taps  that 
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Fig.  1,  North  American  power  distribution  system. 
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Fig.  2.  Alternate  power  distribution  found  in  some  countries. 


could  accommodate  primary 
voltages  of  100  to  380  volts, 
depending  on  which  was  hooked 
up.  It  only  makes  sense.  Alter 
all,  why  would  the  manufacturer 
make  different  transformers  for 
different  countries  when  a  few 
taps  cover  a  lot  of  QTHs? 

In  some  cases,  you  will  need 
an  external  transformer  adapter 
for  the  power  supply.  Don't  rely 
on  those  little  transformers  that 
run  your  electric  shaver,  for  they 
are  too  low-powered.  Isolation 
transformers  come  in  1 : 1  and 
2:1  ratios,  so  they  can  accom- 
modate a  variety  of  power  situ- 
ations. The  most  useful  of  those 
have  a  120  volt  AC  outlet  on  one 
side,  and  a  plug  and  voltage  se- 
lector on  the  other.  Transform- 
ers of  that  sort  are  not  rated  for 
power  (i.e.  watts),  but  rather  are 
rated  for  volt-amperes  ( VA),  VA 
is  the  same  as  watts,  except  for 
the  power  factor. 

Power  distribution 
systems 

Fig.  1  shows  the  standard  AC 
power  distribution  system  in 
North  America.  The  generating 
station  produces  high  voltage 
AC  power.  It  is  distributed  at 
high  voltage  so  that  the  current 
is  reduced  (for  any  given  watt- 
age), and  that  makes  transmis- 
sion through  lossy  transmission 
lines  less  of  a  headache.  It  will 
go  through  a  number  of  step- 
down  transformers,  but  I've 
shown  only  the  one  outside  your 
house.  It  will  have  a  high- volt- 
age  primary,  and  a  240  volt  cen- 
ter-tapped secondary.  The  center 
tap  is  grounded.  If  you  want  a 
240  volt  outlet,  then  you  take  the 
voltage  across  the  two  ends  of 
the  transformer.  But  if  you  want 
1 20  volts,  then  you  take  the  volt- 
age  from  ground  to  either  end. 
Two  "circuits1'  can  be  served 
(shown  as  LOAD  1  and  LOAD 


2).  Of  course,  in  a  real  system 
there  are  sw itches,  fuses-  circuit 
breakers  and  a  distribution  box 
as  well  as  the  transformer  shown 
in  Fig.  1. 

Many  overseas  locations  use 
the  same  type  of  distribution 
system,  although  the  voltages 
may  he  different  from  those 
used  in  the  United  States  and 
Canada.  Other  countries  use  a 
sinele  second arv  distribution 
system,  such  as  that  shown  in 
Fir.  2.  The  voltages  available 
will  be  listed  in  the  form  120/ 
240,  or  whatever  voltages  are 
actually  present.  This  system  is 
pretty  much  the  same  up  to  the 
primary  of  the  transformer,  but 
the  secondary  is  not  center- 
tapped.  The  voltage  listed  for 
those  countries  will  he  only  one 
level. 

Various  plugs  and  sockets  are 
found  around  the  world,  Fig,  3 
shows  some  oi~  the  different 
types  of  plugs  that  will  be  found. 
You  will  need  to  either  buy 
adapters  to  go  from  our  system 
to  theirs,  or  buy  new  plugs  w  hen 
vou  arrive 

A  booklet  for  you 

11  you  wain  detailed  in  for  [na- 
tion about  pings,  voltages  and  so 
forth*  the  US,  Government  can 
supply  a  little  book  for  $9.95, 
Ask  for  Electric  Current 
Abroad,  publication  number 
PB91  -193383.  Write  to  National 
Technical  Information  Service, 
U.S.  Department  of  Commerce, 
Springfield  VA  2216  1.  Call 
1-800-553-NTIS,  or  in  the 
Washington,  DC.  calling  area. 
1  -703-487  4650. 


Connections 


... 


I  can  be  reached  via  snail  mail 
at  P.O.Box  1099,  Falls  Church 
VA  22041,  or  via  Internet 
E-mail  at  carrjj@aol.com. 


i'JVXOIiViMkVi 


:•:*:«:-:•* 


Itoojul  pin 


>v  .%*,*■•;•:■:■:• 


■-■*. 


D 


fcLcuad  plai 

with 


8^8 

*•*:*&• 


"Sehuko"  pic*  ud  ractptaclc 
wi  tfi  vide  (FocLQdic*  ctm(jwl« 


■■■■*■■■  ■■**»' ■I'll***  »■•*■** 


''.:.- 


•.» 


•v.: 


*:• 


G 


W* 


Typ« 

H 


YtA 


I 

OUlque  Hal  b**4l* 
wHh- 


?£^^-*5Sl 

J 

liacmil  pin* 


!»  "» »  ^*  *  *:  «.-  ?  •  ^  ::  w  m 

km  Si     $•     H^ 


K 

Bwnd  pin* 
with — 


o 

D 
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(Reprinted  from  Electric  Current  Abroad,  H7fA 


Neder  sbv  die 

Conrinued/rom  page  53 

When  America  was  discov- 
ered the  Europeans  came  over, 
got  rid  of  the  Indians,  and  then 
started  exploiting  the  land  in  ev- 
ery way  they  could.  They  dug 
for  gold,  silver,  lead,  coal,  oil,  and 
so  on.  They  cul  down  the  forests 
and  planted  crops,  They  just  about 
wiped  out  those  annoying  buffalo 
and  much  of  the  other  wildlife 
(like  wolves).  I  think  there's  a 
small  area  of  virgin  forest  left 
someplace  in  Pennsylvania.  Never 
mind  what  this  cutting  of  forests 
has  done  to  our  land,  water,  and 
the  whole  ecosystem.  If  you" re  in- 
terested in  the  long-term  changes 
culling  down  forests  makes,  you'll 
want  to  read  Living  Water  by 
Alexandersson  (ISBN  0-946551- 
1-57-X,  162p,  1995,  Gateway 
Books).  He  explains  why  it  is 
impossible  to  make  a 
Strudivarius  violin  anymore. 
The  new  growth  forest  trees 
grow  too  fast  to  make  the  solid 
kind  of  wood  they  had  200  years 
ago.  There  tmi  any  more. 
They're  even  busy  clearcutttng 
the  virgin  forests  of  Borneo  to 
build  houses  in  Japan, 

We  talk  about  the  world's  oil 
supplies  maybe  lasting  another 
50  years.  Well,  we  have  to  make 
sure  people  right  now  have  jobs, 
and  who  the  hell  cares  about 
what  problems  we're  leaving  for 
our  grandchildren.  And  their 
grandchildren.  That's  fine  as  long 
as  you  refuse  to  read  what  is 
known  about  reincarnation.  Did 
you  know  that  the  Council  of 
Constantinople  in  533  AD  elimi- 
nated the  concept  of  reincarnation 
from  Lhe  Christian  religion? 


Between  ham  radio,  cold  fu- 
sion, our  major  social  problems, 
and  the  weird  stuff,  I  can  liven 
any  talk  show,  so  if  you  know 
a  talk  show  host,  please  have 
him  get  in  touch  with  me  so  we 
can  drum  up  a  few  more  hams. 
It's  Wayne  Green,  Peterborough 
NH  03458.  I  even  check 
Design73@AOL.com  now  and 
then. 

Not  that  we  can  honestly 
blame  the  government,  nor  even 
the  big  corporations  which  run 
the  government,  about  ignoring 
the  future.  After  all,  most  of  us 
are  doing  the  same  thing  our- 
selves by  smoking,  drinking*  us- 
ing drugs,  getting  fat,  and  other 
forms  of  there-is-no-tomorruw 
slow  suicide. 

Prestige,  a  Zero-Sum  Game 

Our  universities  and  our  sci- 
entific elite  are  powered  almost 

entirely  by  the  prestige  game, 
and  the  bottom  line  for  the  uni- 
versities and  our  country  is  zero. 
Our  scientific  elite  produce  end- 
less scientific  papers  about  mi- 
nutia,  slicing  the  baloney  ever 
thinner. 

If  you  think  I'm  exaggerating 
then  you  haven't  done  much 
work  with  a  college  or  univer- 
sity. 1  have,  and  with  several. 
And  you  certainly  haven't  read 
any  books  on  the  state  of  our 
colleges  today.  Like  the  wonder- 
ful book  by  the  president 
of  Hillsdale  College,  George 
Roche,  The  Faii  of  the  ivory 
Tower,  Yes,  of  course  it's  on  my 
list  of  books  you're  crazy  if  you 
don't  read. 

Okay,  so  what?  So  our  colleges 
are    turning    out    mush-headed 


semi-literate,  drive-deprived  gradu- 
ates. And  this  is  the  vanguard  we're 
depending  on  to  compete  in  the  21st 
century  global  market? 

I  tried  hard  to  help  Rensselaer 
Polytechnic  Institute  pull  itself 
out  of  its  1 9th  century  time  warp 
and  leapfrog  into  the  21st  cen- 
tury. I  consulted  with  the  faculty 
and  the  president  of  the  college. 
1  donated  a  bundle  and  became  a 


Patroon*  I  was  put  on  the  Board 
of  Overseers  and  then  ignored 
(along  with  the  other  Overseers). 
I  was  enormously  honored  by 
being  appointed  to  the  RPI 
Council,  where  I  was  again 
largely  ignored.  "Just  shut  up, 
call  the  alumni  and  ask  for 
money."  I  was  named  their  first 
Executive  In  Residence.  On  the 
thin  positive  side,  I  revamped 
Continued  on  page  76 
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Cleaning  Up  Your  Act! 

Here's  another  Up  for  the 
Alinco  DR~  I  2lM)T  2  meter  trans- 
ceiver for  cleaner  sounding 
transmit  audio  when  using  the 
supplied  clectret  hand  mike. 
Though  the  particulars  will  vary, 
it  should  be  applicable  to  other 
radios, 

EJeetrct  condenser  micro- 
phone elements  are  inexpensive 
and  have  very  "flat"  response 
curves,  hut  they  require  mi  ex- 
ternal source  of  low-voltage  DC 
power  to  operate  the  built-in  FET 
preamp.  An  clectret  element  puts 
out  so  little  energy  that 
preampl  ideation  is  needed  im- 
mediately, and  an  FET  preamp 
is  built  into  the  element  as  an 
integral  pari  of  the  tiny  package. 
The  external  voltage  to  power 
the  preamp  usually  comes  from 
the  transceiver  with  which  the 
microphone  is  being  used,  al- 
though a  battery  within  the 
niike^s  case  can  also  be  used. 
When  the  transceiver  supplies 
(lie  mike  power,  it  usually  comes 
in  on  one  of  the  unused  mike 
connector  pins,  and  generally 
from  the  transceiver's  +5  VDC 
Vcc  line.  If  that  line  also  feeds 
any  digital  IC\,  and  filtering  of 
the  Vcc  line  isn't  close  to  per- 
fect, the  +5  VDC  line  can  somc- 
limes  introduce  noticeable 
digital  noise  superimposed  on 
your  mike  audio. 

Listen  to  your  transmitted  sig- 
nal on  another  receiver— with 
the  CTCSS  encoder  off  and  in  a 
quiet  room — to  see  if  this  might 
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Fig*  I.  The  74LS74  is  notorious 
for  the  number  of  jumpers 
needed,  and  serves  us  a  good 
example  of  how  Frank  KB4ZGC'$ 
idea  can  he  implemented  to 
avoid  the  "under- PC -hoard 
juniper  jumble.'* 


he  laic  in  your  case.  If  anyone 
has  complained  about  your  on- 
the-air  audio  quality,  make  the 
quick  test  mentioned  above. 

If  you  get  digital  noise  or  other 
unidentifiable  pops  and  clicks 
from  time  to  time  on  your  trans- 
mitted audio,  the  cure  may  not 
he  difficult,  depending  on  your 
transceiver.  You  can  try  simply 
more  filtering—right  at  the  mike 
connector  pin  that  supplies  the 
DC  to  the  mike  element*  in  the 
form  of  an  additional  capacitor 
from  that  DC  pin  to  ground  (try- 
ing different  values  to  see  if 
there's  any  Improvement),  If  that 
doesn't  work,  which  is  often  the 
case,  then  it's  on  to  the  next  step, 
which  is  what  I  did  with  my  own 
DR-120GT. 

Probing  around  with  a  little 
battery-operated,  solid-state, 
high  gain  audio  amplifier  (via  a 
.  1  ]uF  disc  cap),  1  "listened"  to  the 
various  DC  lines  in  the  DR- 1 200T, 
Some  points  are  much  noisier 
than  others,  some  lines  very 
"clean."  It's  a  situation  that  may 
be  difficult  to  predict  from  the 
schematic  alone,  but  it's  a  cinch 
with  the  little  "noise  tracer"  am- 
plifier! By  the  way,  this  idea 
works  in  many  other  trouble- 
shooting areas  as  well  (hum 

_ 

problems,  cross-talk,  noise 
spikes,  etc.  on  the  DC  lines).  In 
ray  own  DR- 1 200T.  1  found  that 
the  output  pin  on  the  7808, 8  volt 
regulator  ( IC- 1 )  sounded  very  clean, 
so  I  changed  the  DR-1200Ts 
mike  voltage  source  from  the 
+5  VDC  Vcc  "noisy"  line  to  the 
+8  VDC  "clean"  line.  In  the 
DR-1200T  it's  something  of  a 
chore,  but  still  doable.  The  rea- 
son is  that  Alinco  uses  PC  board 
traces  to  feed  the  mike  connec- 
tor, and  the  connector  itself  is 
part  of  the  "display"  PC  board, 
so  traces  must  be  cut  and  re- 
muted.  Other  radios,  with  indi- 
vidual "actual  wires"  being  fed 
to  the  mike  connector,  may  be 
easier  to  convert. 

On  the  rear  (foil)  side  of  the 
display  board,  two  jumpers  will 
need  to  be  added  to  reroute  the 
+5  VDC  line  around  the  mike 
connector.  Since  the  display 


board  is  a  double-sided  PC 
board,  the  opposite  component 
side  must  also  have  one  trace  cut: 
no  jumpers  need  be  added  on  this 
side  of  the  hoard.  You  can  trace 
the  circuit  out  if  you  wish,  but 
these  steps  should  effectively 
isolate  pin  5  of  the  mike  connec- 
tor, now  "clean"  +S  V  DC  can  be 
brought  up  to  the  connector,  via 
a  new  "direct"  wot.  from  the  +& 
VDC  regulator  mounted  un  the 
rear  wall  of  the  transceiver's 
case-  The  circuit  board  is 
crowded,  the  traces  close  to- 
gether, but  if  you  take  plenty  of 
lime  and  common  care,  it  should 
go  smoothly. 

More 

Another  side  to  the  "clean  DC" 
issue  is  obtaining  a  reasonably 
noise-free  mobile  environment. 
Mobile  noise  can  be  that  which  is 
only  perceived  in  the  mobile's  own 
receiver,  and  that  which  may  also 
be  impressed  upon  the  mobile's 
transmitted  signal.  Both  can  be 
problems,  in  that  the  solution  is 
often  "cut  and  try." 

There  arc  a  fcwr  things,  how- 
ever, that  every  good  mobile  in- 
stallation should  automatically 
include,  whether  in  a  car,  motor 
home,  boat  or  private  plane. 

First  (as  touched  upon  in  John 
Avers  AAllC's  tip  in  last 
month's  column),  is  running  a 
separate  "clean4"  battery  Iced — 
tine  that  onl v  feeds  the  ham  trans- 
ceiver— directly  from  the 
vehicle's  battery.  Hopefully,  such 
a  "dedicated"  feed  will  be  rela- 
tively free  of  switching  noises 
generated  by  computers,  the  ig- 
nition system,  vehicular  sensors, 
etc.  The  feed  should  consist  of  a 
separately  fused  battery  run 
made  with  a  gauge  of  wire  heavy 
enough  so  that  the  voltage  drop 
across  ihe  wire's  resistance  is 
insignificant  at  full  transmitter 
power  drain.  Often,  this  alone 
will  solve  many  mobile  noise 
problems,  But  if  it  doesn't,  here's 
a  simple  test  you  can  perform  to 
see  if  the  noise  is  from  radiated 
enerev  or  if  it'scomins  in  via  the 
DC  power  feed.  Simply  discon- 
nect the  radio's  antenna.  Does  the 
noise  disappear?  If  so,  then  it's 
radiated  noise  being  picked  up  by 
your  antenna;  that's  generally 
more  difficult  to  troublcshoot.  II 
it  doesn't  disappear — or  if  enough 


exists  to  be  a  problem — then 
it's  likely  to  be  coming  in  via  the 
radio's  DC  power  feed. 

What  if  you've  run  a  separate 
power  feed,  directly  from  the 
battery,  of  heavy-gauge  wire,  and 
a  significant  amount  of  noise 
persists  with  the  antenna  re- 
moved from  the  set?  You  can  try 
shielding  the  feed  cable  from  the 
battery  to  the  radio,  using  the 
shield  and  jacket  from  a  length 
of  RG-8  coax  from  which  Ihe 
center  conductor  has  been  re- 
moved. It  shouldn't  be  necessary 
for  most  installations,  but  it's 
worth  trying  (and  inexpensive 
enough)  when  the  noise  is  per- 
sistent. If  shielding  the  feed  cable 
doesn't  do  it.  then  a  choke  in  se- 
ries with  the  DC  power  to  the 
transceiver  may  help,  Parts  Ex- 
press™ f  1-8OO-338-0531)  lists 
commercially-made  chokes  up  to 
4.7  mH.  made  of  #14  wire,  and 
exhibiting  0.52  ohm  of  resistance 
or  less.  They  also  carry  computer 
grade  very  high  capacitance 
power  capacitors  (one  farad!) 
i hat  will  not  only  help  filter 
noise,  but  will  also  smooth  out 
any  voltage  variations  from  peak 
surges  during  SSB  voice  opera- 
tion— the  next  best  thing  to  hav- 
ing the  battery  itself  right  behind 
the  radio. 

If  most  of  the  noise  you  hear 
in  your  mobile  transceiver  is 
coming  in  via  the  antenna,  then 
vou'll  have  to  settle  in  for  some 
real  hunting.  Ignition  system  wir- 
ing is  usually  the  best  place  to 
begin,  either  installing  new  resis- 
tance ignition  wires  or  going  full 
till  into  a  specially-made 
shielded  system;  it  mainly  de- 
pends upon  how  much  noise  you 
can  comfortably  live  with. 
Today's  cars  also  can  have  one 
or  more  computers  controlling 
vehicular  functions.  Computers 
generate  square  waves  by  the 
score,  and  square  waves  have  lots 
and  lots  of  harmonics;  many  of 
these  harmonics  will  appear 
within  the  ham  bands.  Some  of 
the  slip-on,  thread-through, 
clamp-over  ferrites  available  to- 
day will  lame  computer  gener- 
ated noise  and  harmonics 
without  having  the  slightest  ill 
effect  on  the  computer  control 
system  (they  only  absorb  un- 
wanted RF  energy).  Where 
they're  needed  and  how  many 
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will  be  necessary  is  the  "cut  and 
try"  part  mentioned  earlier;  it's 
anyone's  guess.  Usually,  it's  best 
to  start  at  the  computer's  input 
and  output  leads,  installing  the 
fertile  cores  as  close  as  possible 
to  the  shielded  computer  case  it- 
self. From  there,  it's  the  sensors 
on  the  various  parts  of  the  engine 
that  can  be  given  attention,  again, 
as  close  as  possible  to  the  sensor 
body  itself,  A  shop  manual  for  the 
vehicle  is  almost  a  must  at  this 
point.  Avoid  any  bypassing  that 
requires  direct  electrical  contact 
with  the  vehicle's  electronics;  try 
to  stick  to  non-invasive  ferrite 
absorptive  devices  or  you'll  run 
the  risk  of  compromising  your 
vehicle's  control  circuitry,  Per- 
haps most  importantly,  take  your 
time  and  attack  the  problem  sys- 
tematically and  in  small  chunks, 
and  thoroughly  check  out  each 
step  you  make. 

A  spicy  DIP  chip 

From  J.  Frank  Brumbaugh 
KB4ZGC/W4LJD:  "I've  found 

this  wiring  technique  to  be  help- 
ful a!  times,  so  I'm  passing  it  on 
to  others  who  may  want  to  try  it. 
Sometimes  Dual  Inline  Pin  (DIP) 
chips  (particularly  those  in  the 
7400  family  or  even  the  venerable 
NE-555)  require  a  number  of 
jumper  connections  among  sev- 
eral of  their  pins  to  make  every- 
thing operate  correctly.  This  can 
result  in  a  jumble  of  wires  or  a 
complicated  PC  board  trace  lay- 
out in  order  to  accomplish  the 
task.  But  here's  another  approach: 
Carefully  solder  very  fine  wires — 
taken  from  an  untwisted  short 
length  of  ordinary  stranded 
hookup  wire — and  make  some  of 
those  jumper  connections  right  on 
the  bottom  of  the  chip  itself.  Take 
care  to  avoid  any  shorts,  and  make 
the  connections  high  on  the  ICs 
"legs,"  but  prewiring  some  chips 
like  this  can  save  a  lot  of  under- 
board  crosswiring  later  on.  This 
jumper  prewiring  can  be  dune  on 
the  IC  sockets  instead*  before  in- 
stallation* if  your  project  uses  sock- 
ets instead  of  the  chips  themselves 
soldered  directly  to  the  board.  Even 
if  it  isn't  practical  to  prewire  every 
jumper  needed,  the  more  you  can 
eliminate  using  this  technique,  the 
neater  the  finished  board  will  ap- 
pear. Take  a  look  at  Fig,  1  for  a 
couple  examples  of  this  technique." 


Moderator  s  note:  Frank  has  a 
clever  idea  here;  it  might  also  be 
a  good  idea  to  note  on  the 
projects  schematic  which  jump- 
ers are  hidden,  perhaps  showing 
them  in  dotted  outline. 

Never  assume 

Last  fall  I  made  a  "lights  on** 
alarm  (a  buzzer  sounds  when  the 
lights  are  left  on  without  the  en- 
gine running)  for  one  of  my  cars 
that  was  missing  this  feature  from 
the  factory.  The  circuit  worked 
like  a  charm  on  the  bench  and 
ditto  when  I  installed  it  in  my  car. 
Then  the  cold  weather  came. 
When  the  temperature  dropped 
below  freezing,  the  circuit  still 
worked,  but  the  buzzer  would 
sound  for  a  few  seconds  (even 
when  it  wasn't  supposed  to,  that 
is)  when  the  lights  were  on  but  the 
car  was  running.  The  colder  it 
became  out  side  t  the  longer  the 
circuit  would  take  to  operate  cor- 
rectly. My  wife,  Sue  KA9UCK, 
is  very  patient,  but  it  was  even 
getting  to  her\ 

The  problem  turned  out  to  be 
in  the  relay  I  had  chosen  to  key 
the  buzzer  on  and  off;  a  small, 
sealed,  good-quality  relay,  but  it 
was  also  very  temperature-sensi- 
tive. Apparently,  the  contact  arms 
in  it  deformed  enough  in  the  sub- 
freezing  temperatures  to  make 
contact  when  they  shouldn't  have, 
but  after  heating  up  just  a  bit 
(from  current  flowing  through  its 
coil),  the  relay  operated  correctly, 
I  thoroughly  tested  the  replace- 
ment relay  in  my  lights-on  circuit 
for  temperature  sensitivity  (by 
putting  it  in  the  freezer  for  a 
while)  before  committing  it  to  the 
underdash  of  my  car  again !  Case 
closed,  lesson  learned. 

We've  all  run  into  these  prob- 
lems with  equipment  that  doesn't 
operate  as  expected  under  all  ex- 
tremes of  temperature,  and  it  might 
be  a  worthwhile  effort  if  you  were 
to  jot  down  some  of  the  more  inter- 
esting ones  you*  vc  encountered  and 
I'll  include  them  in  the  column  at 
some  point  in  the  future. 

Cold  testing  a  piece  of  mobile 
gear  is  relatively  easy;  just  put  it 
in  the  freezer  for  a  while.  Heat 
testing  is  a  bit  more  tricky.  The 
inside  of  a  closed  vehicle  can 
reach  very  high  temperatures  dur- 
ing the  summer  months,  but  test- 
ing for  extreme  heat — by  putting 
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the  item  into  an  oven— is  often 
dangerous.  You  don't  want  to 
damage  your  gear  with  the  test! 
Has  anyone  devised  a  reasonably 
safe  heat-test  setup,  for  subject* 
ing  mobile  ham  equipment  to 
summer  heat  extremes,  without 
too  great  a  risk  of  permanent  dam- 
age? You  folks  in  the  desert  areas 
should  be  experts  on  this  one! 

Mood  lighting 

Front  R.  Gary  Bartlett 
VE1RGR:  "To  me,  there  is 
something  very  calming  and  per* 
haps  a  bit  romantic  (in  the  old- 
fashioned  sense  of  the  word) 
about  a  ham  radio  station  that 
makes  use  of  the  built-in  panel 
and  edge  lighting  thai  comes  fit- 
ted in  most  ham  gear  as  the  pri- 
mary radio  room  lighting.  It*s 
sometimes  necessary  to  supple- 
ment the  equipment  lamps  with 
some  sort  of  external  spot  light- 
ing to  illuminate  a  work  surface 
or  control  panel,  but  the  use  of 
dimmer^  rather  than  brighter, 
lighting  is  often  a  better  choice. 
Having  spent  some  time  as  an 
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electronics  systems  operator  on  a 
Canadian  military  subhunter  air- 
craft, often  at  night,  I  suppose  that 
1  feel  most  comfortable  under  the 
dim  light  of  an  operations  area, 
but  fvea  hunch  that  many  other 
hams  feel  the  same  way.  I  still 
enjoy  listening  on  3.4793  kHz, 
late  in  the  evening,  as  the  Gander 
and  Shanwick  Oceanic  Air  Traf- 
fic Controllers  are  trading  posi- 
tion reports  and  vectoring  their 
flights  across  the  Atlantic.  I  try 
forming  a  mental  picture  of  where 
all  of  those  airplanes  are,  and 
what  they're  doing,  where  they're 
going  and  the  many  countries  and 
companies  they  represent. 

"How  can  you  replicate  this 
mood  in  your  own  shack?  In  our 
aircraft,  we  used  what  was  known 
as  a  Grimes  light,  which  had  a 
selectable  clear  and  red  front  lens. 
It  also  had  a  dimming  pot  and  a 
focusing  adjustment.  It  came  with 
a  helical  coil  cord  (like  a  tele- 
phone handset  cord)  and  a  quick- 
disconnect  mount,  so  the  light 
could  be  removed  for  viewing 
some  deep,  dark  recess  if  needed. 
In  an  aircraft,  that's  usually  down 
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0.66 

1.50 

2.30 

3.30 

5.00 

8.80 

18.00 

11, HA 

0.66 

1.60 

2.30 

3.30 

4.80 

7.80 

16.50 

14,14A,217 

0.41 

1.00 

1.40 

2.00 

3.10 

5.50 

12.40 

218,219 

0.24 

0.62 

0.95 

1.50 

2.40 

4.40 

9.50 

Belden  9915 

** 

0.60 

0.80 

1.20 

1.90 

3.50 

w 

34,  34B 

0.32 

0.85 

1.40 

2.10 

3.30 

5.80 

16.00 

55B,  223 

1.20 

3.20 

4.80 

7.00 

10.00 

16.50 

30.50 

58 

1.25 

3.15 

4.60 

6.90 

10.50 

17.50 

37.50 

58A,  58C 

1.40 

3.30 

4.90 

7.40 

12.00 

24.00 

54.00 

59, 59B 

1.10 

2.40 

3.40 

4.90 

7.00 

12.00 

26.50 

62, 62A 

0.85 

1.90 

2,70 

3.80 

5.30 

8.70 

8.50 

**  No  data  available 

Table  h  Transmission  line  loss  table  for  coaxial  line  (all  values  are  in  dB  of  loss  per  1 00  feet). 


near  your  left  foot,  where  a  dropped 
pencil  could  easily  jam  the  mike 
toot  switch.  If  you  have  any  mili- 
tary surplus  stores  in  your  area,  it 
might  be  worth  checking  with  them 
to  see  if  they  have  anything  resem- 
bling what  I've  just  described,  You 
might  also  peruse  any  RV  or  camper 
supply  catalogs,  and/or  dealers  in 
your  area*  since  Lights  of  a  similar 
type  can  sometimes  be  found  in  rec- 
reational vehicles.  Even  if  you  can't 
locate  the  exact  Grimes  light,  you 


might  be  able  to  modify  a  light  that 
is  readily  available,  putting  a  little 
of  your  ham  ingenuity  to  work. 

'Try  to  stick  to  12  or  24  volt 
lighting  if  you  can;  it's  much  safer 
and  easier  to  use  than  the  much 
higher  line  voltage  systems.  A 
husky  1 2  volt  transformer,  properly 
fused,  is  all  that's  need  for  an  AC 
low- voltage  lighting  setup,  or  your 
station's  12  volt  DC  power  supply 
can  be  used  to  power  some  lamps, 
as  Long  as  the  supply's  current  limi- 


UVI-317T 


O 


3^ 


Input  28  V  Max 


fh 


^vw — I       + 


0.1  uFd 


ft? 


240  1/2  W 


SK  Adjust  Pot 


ft? 


0u1put1.2Sto25V@1.5A 
1.0  uFd 


1 


Fig.  2.  A  simple  DC  control  circuit  for  use  with  the  low  voltage 
station  lighting  fixtures  described  in  the  texr. 
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rations  and  adequate  fusing  precau- 
tions arc  observed. 

"Dimming  the  lamps  on  an  AC 
system  requires  a  rheostat  capable 
of  dissipating  the  correct  amount 
of  wattage,  whereas  a  DC  system 
is  able  to  use  some  of  the  modem 
adjustable  regulator  chips  and  a 
simple  pot  to  vary  the  light  out- 
put from  your  low- voltage  lamps. 
An  LM-317T  is  a  good  one  to 
look  into  for  this  purpose  (see  the 
drawing  in  Fig.  2). 

"External  wiring  to  the  lamp  fix- 
tures themselves  should  match  the 
fiise  rating  and  current  drain  of  each 
lamp  in  a  leg,  and  the  use  of  insulated 
and  adequately  maiked  terminal  strips 
makes  changing  or  expanding  the  sys- 
tem a  breeze.  Low  voltage  wiring  is 
much  easier  to  work  with  than  its  line 
voltage  counterpart*  but  caie  still  must 
be  exercised  to  ensure  thai  all  wiring 
and  connections  are  safe  and  low  re- 
sistance. Keeping  an  up-to-date  dia- 
gram is  desirable  and  not  at  aU  difficult 
to  maintain. 

By  the  way,  if  you  happen  to 
run  across  some  particularly  good 
hardware  (fixtures,  connectors, 


extensions,  etc.)  in  implementing 
this  idea,  please  send  them  to  this 
column's  moderator  so  that  we 
can  all  share  in  your  discovery." 

Super  table 

From     John     McDermott 

N4YIC:  "Here's  a  reference  table 
of  popular  coaxial  cable  line-loss 
data  that  you  can  add  to  your  l Ham 
To  Ham'  pinups!  It's  certainly  not 
original,  but  it  does  provide  a  fair 
amount  of  information  in  one  eas- 
ily posted  piece  (see  Table  1).  It  lists 
32  coaxial  cables >  along  with  the 
normal  loss  data,  from  10  MHz  all 
the  way  to  3,000  MHz  (3  GHz)  in 
an  easy-to-read  format-  I  hope  it's 
as  useful  to  others  as  it  has  been  in 
my  ham  station/' 

A  charge  slip 

Here's  a  tip  for  chose  of  you 
who  might  own  the  Yaesu 
FT-209RH  or  FT-709RH  hand- 
held transceivers  specifically,  but 
may  apply  to  other  models  of 
handhelds  as  well. 

There  arc  usually  two  choices 
for  recharging  a  handheld's  bat- 
tery pack:  1)  using  the  optional 
drop-in  charging  stand  via  the 
charging  contacts  on  the  bottom 
of  the  battery  pack,  or  2)  charg- 
ing the  pack  with  the  small  wall- 
cube  transformer/rectifier  via  a 
little  charging  jack  on  the  bottom 
or  back  of  the  pack.  But  wait, 
here's  a  third  alternative — one 
that  allows  you  to  customize  a  bit. 

The  Yaesu  FT-209RH  uses  a 
"slip-on"  battery  pack,  slipping 
on  from  the  side  of  the  trans- 
ceiver,  and  then  locking  into  place 
(many  others  use  a  similar 
scheme).  My  wife  and  I  have  two 
of  the  Yaesu  handhelds,  and  a 
couple  of  the  FBA-5  alkaline  cell 
cases  too.  These  arc  the  battery 
cases  made  by  Yaesu  to  house  dis- 
posable alkaline  cells,  but  instead, 
I've  opted  to  install  A  A  NiCd 
rechargeables  into  the  FBA-5. 
This  lets  me  put  in  new  NiCds  (or 
disposable  alkalines)  any  rime  I 
wish  (ever  try  to  open  a  "normal" 
sealed  NiCd  pack?}.  The  down- 
side is  that  the  FBA-5  doesn't 
have  the  familiar  charging  con- 
tacts on  the  bottom,  not  being 
meant  to  house  rechargeables  and 
also  so  that  the  user  doesn't  ac- 
cidentally drop  it  into  a  desk 
charger  with  non- rechargeable 
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Fig.  3  -  S/Vfe  vraiv  of  the  Yaesu  parts  needed  to  make  the  slip-on 
charging  adapter  described  in  the  text. 


alkaline  cells  installed.  In  order 
to  use  NiCds  with  it,  ihe  cells 
must  be  physically  removed  each 
time  recharging  is  needed — not 
the  handiest  of  methods. 

I  wrote  to  Yaesu's  Parts  Depart- 
ment and  inquired  about  the  pos- 
sibility of  purchasing  the  battery 
mounting  track  and  the  battery 
contact  plate  assembly  for  the 
FT-209RH,  These  are  the  two 
pieces  that  are  normally  mounted 
on  the  bottom  of  the  handheld  it- 
self for  holding  the  battery  pack 
in  place  and  to  make  electrical 
contact  with  the  pack's  output 
pins.  My  reasoning  was  that  if  I 
had  these  two  essential  parts,  1 
could  build  a  "slip-on"  charger 
housing  for  my  FBA-5  packs, 
making  recharging  them  a  snap 
(pun  Intended).  Yaesu  quoted  a 
very  affordable  price  for  the  two 
parts  that  I  needed  (their 
R3800630A  and  R350I27G), 
which  axe  shown  in  Fig*  3t  so  I 
went  ahead  and  ordered  them, 
completing  the  job  with  the  addi- 
tion of  the  simple  input  jack  and 
charge  indicator  circuit  shown  in 
Fig.  4.  I'm  now  able  to  use  the 
standard  Yaesu  NC-18B  wall 
cube,  along  with  the  new  slip-on 
adapter,  for  charging  the  NiCds  in 


my  FB A-5  packs,  while  the  LED 
"continuity"  indicator  shows  in- 
dication that  the  batteries  are 
charging.  Overall,  a  nice  acces- 
sory to  the  battery  lineup  for  these 
handheld  transceivers.  Of  course, 
the  slip-on  charger  can  also  be 
used  with  ihe  normal  non- 
openable  NiCd  packs  too,  provid- 
ing you  with  a  low-profile  travel 
option. 

Gobs  of  mods 

More  on  the  topic  of  equipment 
modifications:  There  are  a  num- 
ber of  BBSs  (bulletin  board  sys- 
tems) around  the  country  with 
copious  quantities  of  interesting 
modification  files  for  commer- 
cially made  ham  equipment,  all 
ready  for  downloading,  And  you 
don't  necessarily  have  to  have  a 
packet  station  to  access  these 
files,  though  many  full  service 
packet  BBSs  also  support  equip- 
ment modification  file  down* 
loads.  But  if  you're  not  yet  into 
packet,  all  that  you  really  need  is 
a  computer  with  a  fairly  modem 
telephone  modem  and  a  terminal 
program  that  permits  uploading 
and  downloading  of  files.  With 
just  that  minimum,  you  can  make 
contact  with  many  amateur  radio 
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Fig.  4,   Schematic  diagram   of  the   siip-on   FT-209RH  charging 
adapter  described  in  the  text. 


CAT-300  Repeater  Controller 


Attention  Repeater  Owners 

Finally  a  repeater  controller  with  a  TI  voice  synthesizer  and  full 

feature  autopatch  incredibly  priced  at  $299.00. 


Features  Include: 
y  Voice  Synthesiser 
S(4J2)  Word  Vocabulary 
f  Twelve  Voice  Messages 
f  Two  Voice  Identifiers 
S  CW  Identifier 
*/ Full  Feature  Autopatch 
f  User  Speed  Dials 
f  Emergency  Speed  Dials 
S  Reverse  Autopafch 
SDTMF  Key  Pad  Test 
y  DTMF  Repealer  Access 
SDTMF  Repeater  Muring 
y  (56)  Control  Functions 
S  Remote  Control  Switches 
y  Hardware  Logic  Inputs 
SDVR  Controller  Ready 


S  Female  Voice  <£  Sound  Effects 
S  Programmable  Courtesy  Tones 
f  Programmable  Codes  and  Timers 


Write  or  Call  for  a  brochure  describing  the  CAT-300  Controller, 
including  schematic,  voice  word  list,  and  control  functions. 

CAT-300  Controller  Board  $299,00  Wired  and  Tested 


Computer  Automation  Technology  Inc. 

4631  N*  W>  3 1st  Avenue,  Suite  142 

Fort  Lauderdale,  Florida  33309 

Phone  (954)  978-6171  Fax  (407)  488-2894 

http:llwww.cataulQ.com 
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WE  DON'T  BUILD  THE  MOST, 
WE  JUST  BUILD  THE  BESTI 


•  Our  LM-470D  is  now  redesigned 

to  hold  15  ft.  of  antennae  at  70  mph! 

•  Tri-Ex  builds  the  finest  in  crank-up, 
free-standing  or  guyed  towers.  CALL 

•  All  towers  are  complete  with       OR  Wfffff 


rigid  concrete  base  mount. 
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TOWER  CORPORATION 

7182  Rasmussen  Ave,  •  Visalia.  CA  93291 
Where  engineering  and  quality  come  first! 


;-■ 


- 


I 


f>il 


iiillin 
■■■ 


TO  ORDER  CALL 

800-328-2393 


FAX 

209-651-5157 


CIRCLE  22  ON  READER  SERVICE  CARD 


Photo  A,  The  Yaesu  FBA-5  haftery  pack  is  shown  on  the  left,  the 
slip-on  charging  adapter  on  the  right. 


oriented  telephone  BBSs  who 
welcome  ham  callers  from  out- 
side (he  group  of  normal  users. 
Check  around  with  local  club 
members,  or  on  your  local  2  meter 
repealer,  to  find  out  the  phone 


"give"  ;t  bit  back,  in  the  form  of 
uploading  interesting  programs 
thai  you  might  have  thai  are  also 
of  a  Freeware  or  Shareware  na- 
ture; don't  upload  commercially 
purchased  software  thai  isn't  in- 


number  of  the  popular  ham  tele-      tended  for  secondary  users.  Like 


phone  BBSs  in  your  area. 

One  system  lh;H  I've  explored 
is  run  by  Bill  Cohn  N9YIHT  in 
Schaumhurg,  Illinois,  and  oper- 
ates under  the  name  "The  Preci- 
sion Board/'  Bill  encourages  any 
ham,  from  anywhere,  to  call  his 
system  at  (847}  985-9544.  24 
hours  a  day.  When  you  first  sign 
on,  you* II  be  guided  through  a  few 
easy-to-answer  questions,  just  to 
get  acquainted.  Then,  as  with 
many  such  telephone  BBSs,  you 
can  quickly  download  Bill's 
ALLF1LES.Z1P  file,  sign  off,  un- 
zip the  downloaded  File,  then 
browse  through  the  listing  offline, 
to  see  exactly  what  specific  pro- 
gram files  might  be  of  interest  io 
you  (the  shareware  file  for  unzip- 
ping the  ZIP  file  is  even  available 
if  you  doiTl  already  have  it).  You 
Can  then  call  back  later  to  down- 
load just  those  files  of  spec  i  tie  in- 
terest (many  are  in  the  zipped 
format),  keeping  your  telephone 
charges  to  a  minimum  and  not 
occupying  the  board  any  longer 
than  needed.  The  Precision  Board 
is  affiliated  with  the  Arlington 
Communications  League  (ACL), 
;i  suburban  Chicago  ham  radio 
club,  and  has  hundreds  and  hun- 
dreds of  files  (programs)  dealing 
with  amateur  radio,  as  well  as 
general  computing  utilities  and 
games.  Some  of  the  programs  are 
Freeware  (no  strings  attached), 
others  are  Shareware  i  where  the 
user  is  encouraged  to  pay  for  the 
use  of  the  program  after  a  free 
trial  period,  if  you  like  the  pro- 
gram and  plan  to  use  it  regularly ). 

It's  also  a  good  idea  not  to  just 
"take"  from  any  BBS,  but  also  to 

60  73  Amateur  Radio  Today  ■  November  1996 


a  repealer  system  that  you  regu- 
larly chat  on.  a  telephone  BBS 
SYSOP  can  always  use  an  extra 
(foliar  or  two  to  help  with  line 
charges,  equipment  operating 
costs  and  system  upgrades. 

Remember,  these  are  volun- 
teers who've  put  up  their  own 
gear  for  our  benefit — don't  he  a 
rude  "guest"  in  their  electronic 
den.  The  same  courtesy  should 
apply  to  sysops  within  the  HF/ 
VHF/LHF  amateur  digital  net* 
work  as  well.  They" re  giving  their 
time,  energy  and  equipment  for 
our  convenience,  in  the  traditional 
ham  not-for-profit  spirit. 

Getting  wired 

From  Mike  Hall  KE4GBE: 

"Next  time  you  attend  a  ham f est 
or  eomputerfest.  keep  an  eye  out 
for  someone  selling  multicolored 
computer  ribbon  cabling:  it  makes 
great  hookup  wire  for  general 
electronic  project  construction 
use.  The  multicolored  ribbon  is 
much  simpler  to  identify,  but  even 
the  all -gray  ribbon  cables  can  be 
utilized  if  you  mark  both  ends  of 
the  individual  wires  with  liny  dots 
( 1 , 2, 3  , 4,  etc.  dots)  using  a  black 
Fine-point  felt-tipped  marker  pen. 
The  flat  computer  ribbon  cable 
Vm  referring  to  is  generally  ver> 
good  quality,  stranded,  easy  to 
strip  and  tin.  and  will  make  your 
home-brew  projects  look  much 
more  professional.  There  is  natu- 
rally some  inter-wire  capacitance. 
but  it  usually  won't  have  any 
serious  drawbacks  in  non-critical 
circuits.  I've  also  seen  twisted- 
pair   computer   interconnect 


ribbons  that  have  automatic  resis- 
tance to  inductive  coupling  from 
the  outside  due  to  their  twisted 
format. 

"I'm  sure  that  Km  not  the  first 
to  'discover*  this  tip — even 
Heathkil  used  sections  of  ribbon 
cables  for  some  of  the 
interchossis  wiring  in  their  kit 
designs — hut  I  simply  thought 
that  I'd  mention  it  again  in  case 
it's  been  forgotten  or  overlooked 
by  some," 

Moderators  note:  Goad  sug- 
gestion* Mike.  Of  course  the 
multicolored  ribbon  cable  can 
also  be  separated  into  indi- 
vidual colors/or  use  as  regular 
single-circuit  hookup  wire  when 
distinctive  colors  will  be  help* 
ful  in  troubleshooting  later  on. 
It  s  a  good  way  to  collect  a  wide 
variety  of  short  hookup  wires  of 
every  color  imaginable  without 
having  to  buy  long  reels  of  each 
colon 

That  wraps  up  another  month 
of  "Ham  To  Ham."  As  you've  no 

doubt  noticed.  I'm  >till  using  loo 
many  of  my  own  ideas  and  sug- 
gestions in  the  column — 1  need 
more  input  from  all  of  you  if 
we're  to  keep  on  exchanging 
ideas  each  month  through  the 
pages  of  73.  I've  mentioned  it 
before,  and  it's  true:  This  is  your 
chance  to  express  some  of  the 
neat  and  interesting  ideas,  solu- 
tions, tips  or  suggestions  that 
you'  ve  found  handy  in  your  hum 
radio  career  Jot  them  down  and 
send  'em  on  to  me  at  the  address 
in  the  above  this  column — 
there's  a  very  good  chance 
you'll  see  them  in  print  here  in 
one  of  the  future  issues.  You 
needn't  be  an  "old-timer"  to 
have  had  worthwhile  experi- 
ences; T  vc  received  a  number  of 
good  ideas  from  relative  new- 
comers to  our  hobby*  Ofien 
techniques  that  can  apply  to  ham 
radio  are  picked  up  from  your 
profess  ion  li  J  experiences  on  the 
job.  or  sometimes  they're  just 
inspirational  flashes  that  come 
when  walking  through  a  store  or 
thumbing  through  a  catalog  and 
seeing  something  that  has  "ginnl 
application  for  the  ham  shack" 
written  all  over  it.  Amateur  ra- 
dio touches  on  so  many  other 
areas  of  life's  experiences:  out- 
door structural  and  wiring  tech- 
niques,   indoor    shack    and 


workshop  ideas,  computer  con- 
veniences, test  equipment  short- 
cuts, and  on  and  on.  Whatever 
you1  vc  experienced  that  you  be- 
lieve would  be  helpful  to  others 
is  fair  game;  send  it  in  and  let 
me  see  what  you've  thought  of. 
1*11  be  silting  out  by  the  mail- 
box, and  if  s  kind  of  cold  this 
time  of  year,  so  don't  let  me 
down! 

And  as  always,  many  thanks  to 
those  who've  contributed  to  this 
month's  column: 

J.  Frank  Brumbaugh  KB4ZGC/ 

W4LJD 
HO,  Box  30  -  c/o  Defendini 
Salinas  PR  00751-0030 

R.Gary  Bart  lett  VE1  RGB 
24  Lawrence  Place 
Wellington  NS  B2T  1A3 
Canada 

John  E  McDermotl  N4YTC 
7977  Deward  Ct 
Manassas  VA  22 1 1 0-3 1 20 

Mike  Hall  KE4GBE 
8131  Browning  Circle 
AcworthGA3010i 

Note:  The  ideas  and  sugges- 
tions contributed  to  this  column 
by  its  readers  have  not  necessar- 
ily been  tested  by  the  column's 
moderator  nor  by  the  staff  of  73, 
and  thus  no  guarantee  of  opera- 
tional success  is  implied.  Always 
use  your  own  best  judgment  be- 
fore modifying  any  electronic 
item  from  the  original  equipment 
manufacturer's  specifications.  No 
responsibility  is  implied  by  the 
moderator  or  73  for  any  equip- 
ment damage  or  malfunction  re- 
sulting from  information  supplied 
in  this  column. 

Please  send  all  correspondence 
relating  to  this  column  to  73  s 
Ham  To  Ham  Column,  c/o  Dave 
Miller  NZ9E,  7462  Lawler  Av- 
enue, NilesIL  607 14-3 108,  USA, 
All  contributions  used  in  this  col- 
umn  will  he  reimbursed  by  a 
contributor's  fee  of  $10,  which 
includes  its  exclusive  use  by  7J+ 
We  will  attempt  to  respond  to  all 
legitimate  contributors*  ideas  in  a 
timely  manner,  but  be  sure  to  send 
all  specific  questions  on  any 
particular  lip  to  the  originator  of 
the  idea,  not  to  this  column's 
moderator  nor  to  73. 


Homing  in 


Number  €1  on  your  Feedback  card 


Joe  Moell  RE.  K0OV 
PO  Box  2508 
Fuilerton,  CA  92837 

Buckeyes  vs.  Wolverines 

Football  season  is  in  full  swing 
and  Thanksgiving  will  soon  be 
here.  Unless  you  live  in  the  South- 
ern Hemisphere,  you're  in  for 
some  colder  temperatures  and 
shorter  hours  of  daylight.  Will 
that  bring  a  halt  to  hidden  trans- 
mitter hunting  in  your  area? 
T-hunters  in  Florida  and  Southern 
California  have  relatively  good 
weather  all  year  long,  hut  you 
have  to  be  more  hardy  to  go  on 
radio  direction  finding  (RDF) 
contests  in  Midwestern  states. 

Weather  doesn't  deter  the  in- 
trepid transmitter  trackers  of  south- 
east Michigan  and  northwest  Ohio. 
where  "foxhunting"  is  what  they 
call  it  The  Toledo  Radio  Amateur 
Club  holds  a  mobile  hunt  each 
month.  "The  iox  can  be  anywhere 
within  a  20-mile  radius  of  the  Uni- 
versity of  Toledo,"  says  Vince 
Vasselo  KB8TEP.  "All  he  has  to  do 
is  get  a  signal  into  the  repeater.  He 
must  either  transmit  on  the  repeater 
input  or  tell  the  hunters  what  fre- 
quency the  hidden  beacon  is  on.  k 
isn't  specified  how  often  he  has  to 
transmit:  we  try  to  keep  it  at  least 
everv  minute  or  so.  Intermittent  sis- 
nals  like  thai  lend  to  encourage 
people  to  use  their  maps.  The  first 
finder  wins  the  hunt.  Once  every- 
one comes  in,  we  have  a  drawing 
for  who  witl  be  the  fox  the 
next  month." 

Another  fan  of  traditional  find- 
the-foxbox  hunts  like  this  is  Mark 
Drolias  NSIQX  of  Dearborn,  a  sub- 
urb of  Detroit.  "We  have  had  nianv 
cleverly  disguised  beacon  hunts," 
he  says.  "Guys  have  built  camou- 
flage electrical  utility  boxes  and 
hung  them  on  telephone  poles, 
along  with  conduit  cut  for  the  right 
frequency  and  wires  dangling  to 
make  it  look  like  it  belonged  there. 
One  hooked  a  windshield  wiper 
motor  up  to  a  beam  and  set  it  on  a 
tnpod  in  a  bunch  of  weeds,  w  iih  the 
beam  sweeping  back  and  forth  as  it 
transmitted." 

Lately,  a  different  type  of  hunt 
is  gaining  popularity  in  the  Mo- 
tor City  area.  "We  changed  our 
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hunting  strategy  within  the  last 
year  to  keep  the  hunts  moving  and 
to  get  more  in."  says  Sieve  Sable 
N8NYU  from  \ta\bee.  Michigan. 
"We  now  have  *tag'  hunts  on  Sat- 
urday nights.  The  First  fox  takes 
off  from  the  starting  point  in  his 
car  and  has  a  half  hour  to  find  a 
good  place  to  hide,  He  must  stay 
with  the  vehicle.  Once  he  gets  sta- 
tioned and  starts  to  transmit,  we 
have  just  a  half  hour  to  find  him. 
The  first  person  who  finds  the  fox 
has  a  half  hour  from  that  point  to 
go  lincl  his  own  place  to  hide, 
while  the  rest  of  the  hunters  eon- 
timie  searching  for  the  first  one. 
Once  fox  #2's  half  hour  is  up.  his 
hunt  starts,  whether  c\erybody 
has  found  the  first  one  or  not.  This 
goes  on  for  four  hours  and  we 
usuall\  get  in  six  hunts." 

Sieve's  group,  the  Radio  Active 
Communications  Club,  holds  tag 
hunts  cm  the  second  Saturday  of 
the  month,  while  the  Maumcc 


the  other  hand,  with  a  beacon 
hunt,  if  s  over  once  you  find  it  and 
you  have  to  wait  a  month  bctbre 

you  can  come  out  and  hunt  again/' 
'You  have  to  transmit  from 
your  car,  but  if  you  throw  a  tent 
over  it  to  hide  il,  thafs  legal," 
KB8TEP  adds.  "We  want  every- 
one lo  stav  in  their  cars  because 

- 

it's  safer.  If  people  come  out  to 
ride  along,  we  make  them  handle 
the  gear.  Some  really  take  to  it, 

"Usually  our  hunts  are  on 
146.565  MH/  simplex,"  Vince 
continues.  "Occasionally,  we 
throw  in  one  or  Iwo  hunts  on  one 
of  the  440  MM/  repeaters.  Some 
70  era  repeater  owners  are  real 
happy  that  we  are  interested  in 
doing  some  hunting  on  that  band. 
Another  time,  for  a  change  of 
pace,  the  target  was  mobile  and 
everybody  at  the  start  was  told  to 
team  up  and  work  together  to 
catch  him.  instead  of  competing." 

Whereas  law  enforcement  per- 
sonnel are  used  lo  seeing  vehicles 
with  strange  antennas  here  in 
Southern  California,  Midwestern 
officers  arc  more  curious  and  sus- 
picious. N8NYU  says,  "When- 


"Peopie  think  we're  hunting  UFOs. " 


Valley  Monitoring  Association  of 
Ohio  holds  tag  hunts  on  the  fourth 
Saturday  night.  It's  about  50  miles 
from  Detroit  to  Toledo,  so  it  has 
become  a  tradition  for  Detroit 
area  hunters  to  go  to  Toledo  hunts 
and  vice  versa,  just  like  the  age- 
old  football  migrations.  "We  get 
four  or  five  teams  on  a  low  day, 
up  to  15  on  a  good  day/'  says 
NSIQX,  "When  my  wife  and  I  go 
down  to  hunt  in  Ohio,  we  don't 
get  back  until  1  or  2  a.m..  but  we 
work  afternoons  so  if  s  OK.  It's 
fun,  but  lots  of  wear  on  tires." 

Mark  prefers  the  formal  of  tag 
hunts,  "The  fox  can  use  any 
power  or  polarization."  he  says. 
'He  can  transmit  a  little  or  a  lot, 
with  any  on/off  liming.  When  he 
sees  people  in  the  area,  he  can 
stop  transmitting  for  a  while  if  he 
wants.  After  the  last  hunt  of  the 
evening,  we  meei  up  for  some 
food.  Tag  hunts  are  sood  because 
a  beginner  can  come  out  without 
knowing  anything  about  fox- 
hunting, and  by  the  end  of  the 
night  have  found  several  foxes 
and  gotten  a  good  grasp  of  it.  On 


ever  we  hide  in  a  city,  we  try  to 

notify  the  police  department  two 
weeks  in  advance.  People  think 
we're  hunting  LJFOs  or  seeking 
signals  from  burglar  alarms,  so 
they  call  the  authorities.  A  lot  of 
times,  we  get  pulled  over  and 
questioned.  On  our  last  hunt,  the 
guy  who  was  the  fox  got  stopped. 
They  said  they  were  going  to  con- 
fiscate all  his  equipment  because 
he  hud  a  scanner  in  his  vehicle. 
We  all  quick  1>  converged  and 
showed  them  the  scanner  law  s  for 
Michigan.  That  got  him  off." 

Quads  vs.  yagis 

Expect  to  see  a  variety  of  RDF 
gear  if  you  go  T- hunting  in  the 
Toledo/Detroit  urea.  Steve  says, 
"When  i  started  hunting  about 
five  years  ago.  our  antennas  con- 
sisted mainly  of  PVC  pipe  frames 
with  copper  piping  for  elements. 
They  were  hand-held  antennas: 
we  would  stop  alongside  the  road 
to  get  a  fix  and  then  continue  on. 
With  lime,  we  graduated  to  2-  or 
4-elernent  cubical  quads  with  ac- 
tive or  step  attenuators.  Quads 
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were  made  of  PVC  pipe  booms 
with  Fiberglas™  spreaders  and 
telephone  wire  elements.  Then  we 
began  to  mount  these  antennas  so 
we  would  not  have  lo  exit  the  ve- 
hicle. Some  made  mounts  to  go 
through  sun  roofs,  but  most  made 
brackets  to  mount  the  mast 
through  the  passenger  window/" 

Steve  and  his  hunting  panner, 
Chris  Theisen  KK8K,  use  a  Cubex 
4-clement  quad.  "We  tried  a 
through-the- window  mount  and 
that  worked,  but  rainy  and  windy 
weaiher  caused  problems,*'  says 
Sieve.  'Some  of  our  runs  to  the  fox 
were  made  at  a  liule  above  normal 
speeds,  making  it  difficult  to  hold 
onto  the  assembly.  Wre  once 
snagged  the  quad  on  a  low  hanging 
branch,  which  almost  lifted  Chris 
from  the  seat  as  he  hung  onto  the 
mast  for  dear  life.  Thafs  when  I 
decided  a  change  was  in  order 

"I  built  a  wooden  holder  for  m  v 
truck  bed  (Photo  A).  A  Ford 
windshield  wiper  motor  is 
mounted  in  the  bottom  center  of 
the  frame  (Photo  B).  In  the  cen- 
ter of  the  crossboard  is  a  bearing 
around  the  mast.  We  found  that 
without  it,  there  was  loo  much 
binding  of  wood  rubbing  against 
wood*  To  show  beam  heading.  I 
drilled  a  hole  all  the  way  through 
the  mast  about  six  inches  above 
the  bearing  and  inserted  a  clear 
plastic  tube  and  a  lamp,  which 
connects  to  a  9  vol  I  battery  for 
lighting  at  night." 

Steve  controls  the  motor  with 
a  left-right  toggle  switch  in  a 
home-brew  box  inside  the  cab, 
"  Wre  found  that  applying  the  full 
1 2  volts  turns  the  antenna  too  fast 
for  tracking,"  he  says+  To  drop 
the  voltage  and  slow  the  turning. 


Photo  A.  NHNYV's  motorized 
quad  mounts  into  the  bed  of  his 
Chevy  pickup  with  C -clamps. 
(Photo  fry  Steve  Sable  N8NYU) 
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I  added  a  small  toggle  switch  and 
a  series  4.5  ohm  10  wan  resistor. 
Boih  speeds  are  useful:  high  is  for 
cheeking  if  the  fox  signal  is  180 
degrees  oul  and  then  low  speed  is 
used  once  you're  on  the  track  ol 
the  fox  signal  With  this  system, 
weather  is  no  longer  a  factor." 

Of  course  NSNYLTs  setup  is  a 
head-turner  as  well  as  a  beam- 
turner.  "Every  time  we're  in  traffic 
and  people  pull  up  next  to  us^  we 
just  sit  there  straight- faced  and 
sweep  the  thing  back  and  forth,"  he 
says,  "Usually,  they  are  still  sitting 
at  the  light  when  we  take  off.  If 
folks  have  enough  courage  to  in- 
quire, they  want  to  know,  'You  guys 
from  the  cable  company?'7' 

According  ro  KB  STEP,  most 
Detroit  area  T-hunters  use  verti- 
cally-polarized quads,  while  Toledo 
h u  n  tc  r s  p re  fe  r  hori  7ai n  ta 1 1  y  -  pol  ar- 
ized  yagis.  Vince  uses  a  3-elemeut 
yagi,  about  three  feel  above  the 
roof.  "1  seem  to  have  no  trouble 
with  cross-polarized  signals,  even 
in  downtown  Toledo/*  he  says.  "I 
guess  1  am  used  to  them  and  know 
what  to  expect;' 

Lately,  a  few  hunters  in  both 
contingents  are  trying  Doppler 
RDF  sets.  When  the  fox  signal  is 
vertically  polarized  and  strong 
reflected  signals  arc  not  present, 
a  Doppler  does  well,  "It's  all  flat 
out  here"  Vince  says.  "So  when 
you  are  mobile,  the  Doppler  leads 
you  right  to  it*  At  the  last  hunt  the 
first,  second,  and  third  place 
teams  were  Doppler  hunters," 

But  others  disagree,  saying  that 
there  arc  enough  reflections 
(multipath)  to  cause  grief  to  Dop- 
pler hunters  in  many  locations, 
especially  if  the  signal  source  is 


horizontally  polarized,  as  tt  can 
be  in  the  Toledo  hunts.  'The 
Dopplers  still  find  the  transm li- 
ter," says  N8IQX.  "Bui  they  have 
nol  come  in  first  on  hunts  like 
that.  Users  can  tell  when  it's  hori- 
zontal, they  say  the  signal  is  more 
'wavy'  sounding/' 

When  you  hunt  with  the  Dop- 
pler, you  lose  ihat  feel  for  how  far 
away  you  are,"  KB  STEP  adds.  "I 
compensate  for  that  by  keeping  an 
extra  receiver  with  the  antenna  off 
in  the  car  to  tell  when  I  get  close* 
It  helps,  because  sometimes  you 
go  another  block  and  it  goes  away, 
so  yon  know  you  went  too  far. 
Some  of  the  guys  feel  they  have 
some  other  tricks  that  will  mess 
up  the  Dopplers.  It  will  be  inter- 
esting to  find  out  if  they  do  or  not 
when  they  get  to  be  the  fox/' 

Jammers  beware 

Training  and  practice  from  the 
friendly  RDF  contests  are  help- 
ing keep  the  air  waves  in  both  cit- 
ies clean.  KB8TEP  says  that 
Toledo  hams  have  established  an 
interference  committee  through 
ARRL.  but  most  of  the  QRM  they 
have  found  has  been  accidental. 
"1  have  gone  after  two  stuck  trans- 
mitters*"  Vince  says.  "One  fellow 
had  been  talk  ins  to  someone  in 
his  shack  and  set  his  clipboard 
down,  k  keyed  the  mike  of  his  HT 
connected  to  his  antenna-  I  hap- 
pened to  notice  the  dead  carrier, 
called  up  Tony  Everhardt  N8WAC 
and  we  went  out.  My  car  was  in 
the  shop  that  night  so  I  had  to  do 
it  with  my  wife's  car  and  a  handle- 
talkie,  We  triangulated,  found  the 
house,  checked  the  front  and 


Photo  2?.  A  ford  windshield  wiper  motor  turns  NSNYU's  mast,  Steve 
says  if  is  important  to  use  rite  matching  Ford  bracket  to  attach  the 
masx  to  die  moior,  (Photo  hy  Steve  Sahie  N8NYU) 
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behind,  and  saw  the  antenna  up 
there,  but  we  didn't  know  who  it 
was.  We  ended  up  with  three  hams 
at  the  scene,  so  one  stayed  out  on 
the  road  and  I  wo  of  us  walked  up 
to  the  door,  It  turned  out  to  be  a 
ham  and  he  thanked  us  profusely. 

"Another  time,  someone  keyed 
down  solid  on  a  packet  fre- 
quency/' Vince  continues,  "I  got 
a  call  from  the  BBS  sysop  and  we 
tracked  it  to  a  house,  We  had  four 
cars  parked  across  the  street  and 
a  woman  walked  out.  We  asked 
if  there  was  an  amateur  radio  set 
in  the  house  and  she  said  her  son 
was  a  ham.  Then  she  went  back 
and  as  we  were  listening,  we 
heard  a  jumble  of  things  being 
moved  around  and  wires  being 
pulled,  then  the  signal  quit." 

NSIQX  is  the  ARRL  Official 
Observer  Coordinator  for  Michi- 
gan, where  malicious  activities  arc 
more  common.  He  says,  "Every 
time  I  have  done  a  talk  at  a  club,  1 
tell  them  that  if  they  have  a  foxhunt 
group  on  their  repeater,  l hey  will 
have  die  qu  iciest  repeater  in  town. 

uWhen  we  first  put  our  RDF 
crew  together,  we  tracked  some- 
one  who  was  jamming  the 
weather  net."  Mark  recalls,  "And 
last  year  we  may  have  caught  a 
security  guard  at  a  retail  outlet.  A 
lot  of  jamming  was  going  on  and 
we  got  a  heading  into  this  park- 
ing lot.  We  saw  the  guard  look  at 
us,  then  everything  stopped  and 
we  never  heard  it  again. 

"A  police  department  about  50 
miles  west  of  Detroit  lost  a 
handheld  two  years  ago.  Then 
someone  began  jamming  a  para- 
medic frequency,  starting  every 
evening  after  school.  A  friend  of 
mine  got  wind  of  it  and  we  went 
uui.  By  nightfall,  we  had  deter- 
mined which  part  of  the  city  ii  was 
in.  A  few  people  returned  the  next 
day  and  zeroed  in  on  the  house. 
The  police  realized  at  this  point 
who  it  was.  a  problem  kid.  They 
went  to  talk  to  his  father  at  work 
and  the  dad  said,  *Let*s  go  home 
and  look/  They  found  the  unit  in 
the  house,  along  with  a  bunch  of 
stolen  cellular  phones.  The  neat 
thing  was  that  the  battery  was 
dying  on  the  handheld,  but  we 
were  still  able  to  get  enough  sig- 
nal to  pin  it  down  to  the  house." 

Not  only  do  the  Buckeye  and 
Wolverine  T-hunt  groups  like  to 
have  joint  hunts,  they  want  to  hunl 


over  a  wider  area  together. 
According  to  N8IQX,  "At  least 
once  a  year  we  would  like  to  do  an 
all-day  hunt  for  the  en  tire  Mid  we  st. 
Beacons  would  be  hidden  around  a 
large  area,  both  metropolitan  terri- 
tory and  some  woods.  We  want  to 
promote  it  enough  to  get  hunters 
from  Michigan,  Ohio,  Indiana,  Illi- 
nois, Wisconsin,  and  Kentucky/' 

The  first  attempt  at  such  a  wide 
area  hunt  took  place  this  spring, 
N8IQX  says  they  picked  the  last 
weekend  of  April,  which  had  been 
the  weekend  of  the  Dayton 
HamVcntion  in  years  past.  He 
would  like  to  make  it  an  annual 
e venl  on  that  weekend,  now  that  the 
Ham  Vent  ion  has  moved  to  mid- 
May.  KB8TEP  enjoyed  thai  hunt. 
"We  had  a  couple  fixed  beacons  and 
then  we  went  into  tag  hunts  after 
that,"  he  says.  'It  went  really  well, 
though  we  did  rft  have  many  people 
from  outside  our  area." 

You,  too? 

This  column  begins  the  ninth 
year  of  "Homing  In"  in  73  Maga- 
zine- There  has  been  no  shortage 
of  things  to  cover  in  the  world  of 
RDF  during  that  time.  More  and 
more  readers  are  discovering  the 
fun  of  both  mobile  T-hunt ing  and 
international-style  radio- 
orienteering.  Hams  are  increasing 
the  use  of  RDF  skills  for  public 
service  and  for  self-policing. 

There  is  a  good  chance  that  a 
club  near  you  is  now  holding  hunts 
and  you  could  be  involved.  Check 
the  ''Homing  In"  site  on  the  World 
Wide  Web  for  lots  of  local  T-hunt- 
ing  1  inks  and  E-mail  correspondents 
like  N8N YU  (ssablc@foxbcrry.net) 
for  Detroit  and  KB8TEP 
(vincev@juno.com)  for  Toledo. 
T here  are  3 1  local  contacts  on  my 
site  as  I  write  this.  No  doubt  there 
will  be  lots  more  by  the  time  you 
read  it.  Point  your  browser  to  http;/ 
/members,  aoleom/homingin/  and 
leave  me  an  E-mail  note  while 
you're  there. 

In  the  coming  months,  I'll  have 
some  new  RDF  projects  and  re- 
views of  new  commercial  RDF 
gear,  including  anew  microproces- 
sor-based Doppler  scl  that  is  get- 
ting a  thorough  checkout  in  my  van 
right  now.  Let  me  know  what  RDF 
topics  you  would  like  "Homing  hr* 
to  cover.  Write  to  the  address  atop 
this  column,  or  send  E-mail  to 
Homin^in  (?)  aol  xom. 
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Preparing  to  prepare 
the  class 

The  start  of  the  new  fall  term 
brings  with  it  all  the  usual  'teacher- 
type  stuff1  that  one  has  to  do  in  or* 
der  to  get  the  school  year  off  to  a 
good  stan.  After  more  than  1 8  years 
of  teaching,  I  am  still  amazed  at  the 
enormous  amount  of  preparation 
thai  has  to  go  into  laying  a  solid 
foundation  for  the  school  year. 
There  should  definitely  be  a  course 
in  the  teacher  methodology  pro- 
grams in  college  on  'The  Value  of 
Preparedness/' 

After  the  class  and  I  discuss  the 
appropriate  rules  of  behavior  at  our 
ham  shack,  and  the  children  are  all 
excited  about  speaking  on  the  air,  I 
always  notice  a  few  of  them 


or  third  time,  most  of  the  kids  don't 
need  the  list  If  s  a  good  ice-breaker! 

First,  the  children  write  out  their 
first  names  phonetically.  Everyone 
loves  to  do  this,  They  write  out  then- 
own  background  information,  like 
names  of  brothers  and  sisters,  where 
they've  lived  before  coming  to  New 
York  what  their  hobbies  are,  what 
their  favorite  school  subject  is,  what 
singing  groups  they  like,  what 
sports  they're  interested  in,  and  so 
on.  Now  they  know  they  can  al  ways 
fall  back  on  these  things  in  the 
conversation. 

When  it  comes  to  asking  ques- 
tions, I  tell  them  never  to  ask  any- 
thing that  can  be  easily  answered 
with  a  "yes"  or  *  W1  response.  Why 
not  take  advantage  of  this  wonder- 
ful "live"  resource  we  have?  When 
speaking  with  other  children  1  like 
my  kids  to  leam  about  the  differ- 
ences between  their  schools  in  dif- 
ferent parts  of  the  country.  Are  they 
studying  the  same  things?  How 


"Never  ask  anything  that  can  be  easily 
answered  with  a  'yes'  or  'no' response/ 


looking  a  bit  apprehensive.  I've 
developed  the  perfect  thing  to  in- 
troduce at  this  time,  1  will  say  some- 
thing like,  "Ptobably  a  few  of  you 
are  worried  thai  you  won't  know 
what  to  say  to  the  person  you  will 
meet  on  the  air."  Inevitably,  I  will 
then  see  knowing  nods  and  smiles, 
as  though  I've  just  read  their  minds. 
I  can  almost  hear  a  collective  sigh 
of  relief  as  I  pass  out  a  list  of 
questions  for  them. 

Use  questions 

Over  the  many  years  of  teaching 
ham  radio  to  6th,  7th,  and  Sih  grad- 
ers, r  ve  come  up  with  a  list  of  piv- 
otal questions  for  the  children  to  use 
to  help  them  develop  some  inter- 
esting conversations  with  different 
folks  they  will  encounter  on  the  air. 
Obviously,  the  questions  have  to  be 
modified  according  to  the  back- 
ground and  age  of  the  other  persoa 
But  it  gives  my  kids  a  place  to  stan. 
They  feel  comfortable  holding  a 
sheet  of  questions  in  front  of  them 
at  the  beginning.  After  the  second 


much  homework  do  they  get? 
How's  their  cafeteria  food?  Most 
importantly,  I  list  questions  that  will 
show  how  much  they  have  in  com- 
mon with  other  children.  No  mat- 
ter where  a  child  may  be  from .  they 
all  dread  tests  and  report  cards,  no 
one  ILkes  homework,  and  all  kids 
like  to  complain  about  teachers  and 
too  much  work. 

When  speaking  to  adults,  a  good 
question  is,  "'What  do  you  do  (or 
what  did  you  do)  for  a  living?**  The 
children  can  then  ask  the  other  per- 
son to  describe  their  workday.  What 
role  did  ham  radio  play  in  the  ca- 
reer choice?  Is  this  a  good  job  choice 
for  a  young  person  to  consider? 

Where  are  you  talking  to  us 
from?  This  question  often  leads  to 
fascinating  responses  «..  everything 
from  submarines,  airplanes,  bi- 
cycles, motorbikes,  boats,  to 
beaches,  lighthouses,  the  Pentagon, 
the  United  Nations,  the  Johnson 
Space  Center,  and  on  and  on.  Most 
hams  like  to  share  with  the  children 
what  influenced  them  to  get  into  the 
hobby.  A  good  question  to  follow 
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up  with  is.  "What's  ihe  most  memo- 
rable, or  funny,  or  exciting,  or 
unusual  contact  you  ve  ever  had?" 
If  you  brainstorm  with  your  classes 
when  making  up  Ihe  question  list,  you 
will  be  sure  to  get  some  interesting 
responses,  A  good  classroom  discus- 
sion can  always  foflow  an  "in^prt> 
priaie*1  question.  It's  important  to  teach 
children  thai  when  something  offends 
another  person,  or  invades  their  pri- 
vacy, then  it  stops  being  fun.  This  is  a 
hobby  to  be  enjoyed  by  the  partici- 
pants. In  my  opinion,  discussions 


about  political  beliefs oriehgious  prin- 
ciples arc  better  saved  for  other  ven- 
ues. Respect  for  other  people,  being 
open-minded  about  differences 
amongst  people,  and  having  an  inquir- 
ing mind  are  all  side  perks  that  come 
with  the  teaching  of  ham  radio  to 
young  people. 

The  importance  of  being  pre- 
pared yourself  for  a  lesson  is  obvi- 
ous to  a  good  teacher.  The 
importance  of  passing  that  tech- 
nique on  to  your  students  is  even 
more  important*  Have  fun! 


Photo  A,  A  prepared  list  of  question's  gives  kid*  lots  of  confidence  at  the  mike. 
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The  superheterodyne  receiver  de- 
scribed in  the  previous  install 
menu  is  the  cornerstone  of  mod- 
em electronics.  The  superhct  is  used  in 
car  radios,  hi-fi  receivers,  TV  sets. 
cordless  and  cellular  phones,  and  even 
radar  detectors.  Although  ihe  basic  block 
diagram  of  a  superhel  is  ihe  same  re- 
gardless of  the  kind  of  receiver,  there  arc 
slill  quite  a  few  differences  between  dif- 
ferent receivers.  We  have  already  looked 
at  some  of  these  differences,  such  as 
double-eon  version  or  using  a  converter 
instead  of  separate  mixer  and  oscillator. 
Let's  look  at  some  others, 

RF  frequency  range 

Different  receivers  tune  in  different 
ranges  of  radio  frequency  signals.  For 
example,  a  commercial  AM  radio  will 
tune  from  550  to  1650  kHz.  while  an  FM 
radio  will  tune  from  88  to  108  MHz;  a 
TV  set  will  receive  signals  between  54 
MHz  and  about  850  MHz.  while  a  radar 
detector  will  receive  signals  around  10 
GHz,  Thus,  the  actual  circuitry  will  be 
different  as  well  Depending  on  the  fre- 
quency range,  ihe  antenna  will  be  differ- 
ent, the  RF  amplifiers  and  mixers  will  be 
different,  and  even  the  oscillator  must  be 
different. 

AM  broadcast  signal  strengths  tend  to 
be  higher,  and  so  AM  broadcast  radios 
usually  don't  have  an  RF  amplifier  (ex- 
cept in  car  radios),  while  an  FM  radio 
will  almost  certainly  have  one.  This  is 
usually  a  cost  issue,  but  there  are  often 
technical  reasons  as  well.  For  example, 
radar  detectors  do  not  have  an  RF  ampli- 
fier because  amplifying  RF  signals  at  ra- 
dar frequencies  is  just  loo  expensive. 
High  frequency  communications  receivers* 
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on  the  other  hand,  almost  always  have  an 
RF  amplifier  stage — sometimes  they 
even  have  two* 

Selectivity 

The  required  selectivity  depends  on 
the  bandwidth  of  the  signal.  Selectivities 
often  range  from  just  a  few  hundred 
hertz  (for  receivers  designed  for  receiv- 
ing Morse  code  or  slow-speed  digital 
signals)  to  6  MHz  (for  a  TV  receiver). 

The  proper  selectivity  is  often  ob- 
tained with  several  tuned  circuits 
tuned  to  the  IF  frequency,  often  with 
double-conversion  to  provide  lower  se- 
lectivity without  having  image  prob- 
lems  (see  the  previous  part   of  this 


In  a  superheterodyne  receiver,  stabil- 
ity is  most  affected  by  the  oscillator.  In 
general  oscillator  stability  is  most  of  a 
problem  when  the  carrier  frequency  is 
high  but  the  bandwidth  is  small  In  this 
case,  even  a  small  percentage  change  of 
the  oscillator  frequency  can  cause  the 
signal  bandwidth  to  he  different  from  the 
passhand  of  the  receiver. 

For  broadcast  AM  receivers,  stability 
is  not  much  of  a  problem,  except  per* 
haps  in  car  radios  whose  temperature 
may  change  tremendously  from  the  lime 
you  start  driving  on  a  cold  day  until  the 
heater  warms  up  the  entire  area  under 
and  around  the  dashboard. 

Oscillator  drift  at  higher  frequencies  is 
much  more  of  a  problem,  and  so  the  FM 


"Bu t  more  important \  they  provide  a  more  stable  and 
repeatable  response  without  having  to  be  individually  adjusted. 


J* 


series).  But  other  kinds  of  filters  are 
also  used  sometimes,  such  as  ceramic 
or  crystal  resonators,  or  SAW  (Surface 
Acoustic  Wave)  filters.  These  kinds  of 
filters  use  mechanical  rather  than  elec- 
trical resonance,  to  provide  a  narrower 
bandpass.  But  more  important,  they 
provide  a  more  stable  and  repeat- 
able  response  without  having  to  be 
individually  adjusted. 

Stability 

They  say  that  a  good  politician  is 
one  who,  once  bought,  stays  bought. 
The  same  is  true  of  receivers — once  a 
receiver  is  tuned  to  a  station,  it  should 
stay  tuned  to  it.  When  it  does,  we  say 
that  it  is  stable;  when  it  doesn't,  then 
we  say  that  it  drifts. 


radio's  oscillator  will  probably  be  quite 
different.  Oscillators  in  AM  radios  lend  to 

be  spread  out  on  a  printed  circuit  board, 
while  oscillators  in  FM  radios  will  be  very 
compact,  and  may  even  be  enclosed  in  a 
shielded  metal  case  to  prevent  outside  con- 
ditions from  affecting  the  ciicuiL  An  auto- 
matic frequency  control  (AFC)  circuit 
(described  later)  may  be  used  to  keep  the 
frequency  c<  mstanL  The  AM  radio  will  prob- 
ably use  a  convener,  whereas  the  FM  radio 
will  most  likely  use  a  separate  oscillator 
and  mixer. 

Another  difference  lies  in  the  detec- 
tors— an  AM  radio  may  contain  a  simple 
diode  to  rectify  and  demodulate  the  car- 
rier, while  an  FM  radio  might  use  a  Fos 
ter-Seeley  discriminator  or  some  other 
type  of  FM  detector. 


Since  the  bandwidths  of  AM  and  FM 
signals  are  different  the  IF  frequencies 
will  be  different  AM  radios  tend  lo  use  a 
455  kHz  IF  (frequencies  between  250 
and  500  kHz  are  also  sometimes  used), 
while  the  FM  radio  will  probably  use 
10.7  MHz. 

AM/FM  radios  will  use  a  combination 
of  the  above.  Most  such  radios  have 
completely  separate  RF  and  mixer/con- 
verter sections  for  each  band,  but  use  a 
common  IF  section  for  both.  They  do 
this  by  connecting  a  455  kHz  IF  trans- 
former in  series  with  a  10.7  MHz  IF 
transformer,  and  using  the  same  transis- 
tor to  amplify  both.  There  will  be  sepa- 
rate AM  and  FM  detectors,  but  then  a 
common  audio  amplifier  for  both.  There 
is  obviously  an  art  to  getting  the  most 
performance  from  the  least  number  of 
components. 

Once  you  leave  the  simple,  inexpen- 
sive AM  and  FM  broadcast  receiver  and 
go  either  to  a  more  expensive  hi-fi  or  car 
stereo  set,  or  to  the  type  of  receiver  used 
in  communications  (amateur  as  well  as 


|  Single-frequency  radios,  on  the  other 
hand,  generally  use  crystals  to  set  the  os- 
cillator frequency.  As  shown  in  Fig- 1,  a 
crystal  is  a  small  piece  of  quartz, 
roughly  the  si/e  of  a  dime.  It  has  a  plated 
area  on  each  side,  and  is  clamped  in  its 
holder  between  two  thin  spring-like 
wires.  Because  it  is  only  held  on  its 
edges,  it  is  free  lo  vibrate, 

Quartz  is  Ihe  same  piezo-electric  ma- 
terial we  discussed  at  the  beginning  of 
this  series.  It  converts  between  electric- 
ity and  motion:  When  you  bend  it,  it 
generates  a  voltage;  if  you  connect  a 
voltage  to  it,  it  bends.  In  this  case,  the 
small  disk  of  quartz  has  a  natural  reso- 
nant frequency,  typically  in  the  range  of 
0.1  to  25  or  so  MHz,  depending  on  its 
size.  If  you  connect  it  in  the  feedback 
path  of  an  amplifier,  the  amplifier  starts 
lo  oscillate  at  the  resonant  frequency  of 
the  crystal.  This  frequency  is  very  stable, 
and  remains  constant  (within  a  liny  frac- 
tion of  a  percent)  over  a  long  lime. 

Crystals  must  be  ordered  for  the 
specific    frequency    you    need.    Some 


<"i 


"These  crystals  are  often  (wrongly)  called  third-overtone  crystals" 


commercial),    then    new    circuits    and 
options  come  into  play.  The  rest  of  this 

section  describes  some  of  these. 

Types  of  oscillators 

Some  radios  (such  as  the  typical  home 
broadcast  receiver)  are  frequently  re- 
tuned  from  one  station  to  another;  others 
(like  taxicab  or  oil  truck  radios)  may 
siav  tuned  to  one  particular  frequency 
their  entire  life.  Thus,  the  oscillator  in 
one  radio  may  be  tunable,  while  the  os- 
cillator in  another  radio  may  be  fixed  on 
one  frequency  for  years.  Oscillator  de- 
sign is  therefore  an  important  part  of  the 
whole  design. 

Inexpensive  radios  (such  as  pocket 
transistor  radios)  generally  use  simple 
LC  oscillators;  the  frequency  is  set  by  an 
inductor  and  capacitor.  Since  compo- 
nents tend  to  change  size  and  value  as 
the  temperature  changes,  special  tem- 
perature-compensating capacitors  arc 
often  used  to  try  to  keep  the  oscillator 
frequency  constant.  Even  sot  many  FM 
radios  need  an  AFC  or  Automatic 
Frequency  Control  circuit  to  keep  the 
radio  in  tune  because  otherwise  the  LC 
oscillator  would  still  drift. 


frequencies  (such  as  the  3.579545  MHz 
color-burst  frequency  in  a  TV  set)  are 
used  so  often  that  the  crystals  are  mass- 
produced  in  huge  quantities  and  cost  less 
than  $1  each;  crystals  for  other  frequen- 
cies may  have  lo  be  individually  made  at 
substantially  greater  cost. 

You  may  remember  that  we  said  crys- 
tals typically  resonate  in  the  range  of  0. 1 
to  25  MHz  or  so,  whereas  the  first  oscil- 
lator in  many  radios  mav  need  to  oscil- 
late  at  much  higher  frequencies.  A 
higher  frequency  can  be  produced  in  one 
of  several  ways, 

A  typical  case  might  be  an  amateur  ra- 
dio which  needs  a  first  oscillator  fre- 
quency of  136.24  MHz.  This  is  usually 
done  by  using  a  crystal  around  15  MHz, 
which  oscillates  on  its  third  harmonic  of 
45.41333  MHz.  Instead  of  oscillating  in 
one  piece,  the  crystal  oscillates  in  one- 
third  sections  at  approximately  three 
limes  its  fundamental  frequency.  This  is 
its  third  harmonic,  which  should  prop- 
erly be  called  its  second  overtone,  but 
these  crystals  are  often  (wrongly)  called 
third-overtone  crystals. 

Once  the  crystal  generates  the 
45.41333  MHz  signal.  A  tripler  circuit 


then  multiplies  the  frequency  by  three  to 
make  the  required  1 36.24  MHz.  A  tripler 
circuit  is  an  amplifier  which  purposely 
distorts  the  signal  to  produce  harmonics; 
a  tuned  circuit  in  the  output  ihen  selects 
the  third  harmonic  and  deletes  the  rest. 
(A  doubler  would  be  tuned  lo  the  second 
harmonic:  although  it  is  possible  to  build 
quadruples  quintuples  elc  this  is  sel- 
dom done  because  of  technical  prob- 
lems. Instead,  combinations  of  doublers 
and  triplers  are  usually  used.) 

Since  crystals  have  a  fairly  limited 
range  of  frequencies,  it  is  common  to 
use  chains  of  doublers  and  triplers  to 
multiply  the  frequencies  up  to  what  is 
needed,  or  else  use  digital  dividers  (flip- 
flops)  to  divide  the  frequency  down  to  a 
lower  value. 

Multiplying  frequencies  up  to  a  higher 
value  by  using  doublers  and  triplers  is 
easy  for  certain  values.  For  example. 
multiplying  a  frequency  by  12  is  easily 
done  with  a  tripler  and  two  doublers 
(since  3x2x2-12),  but  multiplying  by  1 1 
or  13,  or  most  other  numbers,  cannot  be 
done  with  doublers  and  triplers.  Instead. 
we  use  a  phase-locked  loop  (described 
shortly). 

AGC,  AVC,  AFC,  and  BFO 

This  alphabet  soup  describes  a  few 
other  circuits  often  found  in  receivers. 
The  automatic  volume  control  (AVC)  or 
automatic  gain  control  (AGC)  circuits 
are  basically  the  same.  In  each,  die  out- 
put of  the  detector  is  sampled  to  deter- 
mine how  strong  a  station  is.  On  strong 


Fig,  I.  A  quartz  crystal. 
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Fig,  2.  Block  diagram  of  a  phase-locked  loop. 

stations,  this  circuit  lowers  the  gain  of  I 
ihc  IF  amplifier,  while  on  weak  stations, 
ihis  circuit  increases  the  gain.  Since 
strong  signals  are  amplified  less  while 
weak  signals  are  amplified  more,  the  re- 
sult is  to  make  both  strong  and  weak  sig- 
nals sound  the  same, 

An  automatic  frequency  control 
(AFC)  circuit  is  used  in  those  FM  re- 
ceivers whose  oscillators  tend  to  drift  in 
frequency.  While  modern  receivers  with 
phase-locked  loop  oscillators  don't  need 
the  AFC  circuit,  almost  all  other  oscilla- 
tor circuits  tend  to  drift  and  therefore 
can  use  AFC.  The  AFC  circuit  checks 
the  received  signal  at  the  detector  10  see 
whether  the  radio  is  correctly  tuned  to 
the  station.  If  it's  not,  then  it  sends  a  cor- 
rection signal  back  to  the  oscillator. 
forcing  it  to  either  increase  or  lower  its 
frequency  to  bring  the  station  back  into 
perfect  tune. 

The  heat  frequency  oscillator  (BFO) 
is  used  in  some  older  receivers  to  re- 
ceive Morse  code  and  DSB  or  SSB 
transmissions,  When  receiving  a  DSB 
or  SSB  signal,  the  BFO  supplies  the 
missing  carrier  that  is  needed  to  go 
with  the  sidebandt \>.  When  receiving 
Morse  code  (called  a  Continuous  Ware 
or  CW  signal),  the  BFO  supplies  a 
continuous  signal  near  the  IF  fre- 
quency, which  beats  with  the  received 
carrier  to  produce  an  audio  tone:  this  is 
what  the  operator  hears  and  decodes 
from  Morse  code  into  text. 

The  PLL  (phase-locked  loop) 

The  PLL  or  phase-locked  loop  is  a 
fairly  recent  development  in  electronics. 
One  of  its  uses  is  to  multiply  crystal  fre- 
quencies by  unusual  numbers:  it  has  the 
stability  and  accuracy  of  a  crystal  oscil- 
lator but.  unlike  a  crystal,  it  is  tunable. 

As  Fig,  2  shows,  the  PLL  circuit  looks 
like  u  traditional  servo  loop  circuit,  Its 
output  comes  from  a  VCO  or  voltaic- 
controlled  oscillator.  This  oscillator 
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generates  the  frequency  we  want,  but  in- 
stead of  the  frequency  being  controlled 
by  a  knob  or  control  of  some  sort,  it  is 
controlled  by  an  input  voltage  V.  The 
VCO  can  oscillate  over  a  wide  range  of 
frequencies,  and  V  tells  it  what  fre- 
quency to  output.  Usually,  if  V  is  high, 
the  output  frequency  is  high,  while  if  V 
is  low,  the  output  frequency  is  low, 

Besides  going  to  the  output,  the  ftYHS 
signal  also  goes  through  a  digital  circuit 
which  divides  its  frequency  by  some  in- 
teger N.  N  is  usually  a  variable  number, 
which  can  be  dialed  in  from  some  front- 
panel  control,  or  perhaps  is  set  by  a 
small  computer  chip  in  the  radio. 

The  output  from  the  divider  circuit  is  a 
feedback  signal,  which  now  has  a  fre- 
quency f  IN.  It  is  sent  back  to  a  phase/ 


circuit  divides  by  a  number  N  which  is 
also  exact  (it  is  an  exact  integer  J.  the 
output  signal/^  is  exactly  equal  to  N x 
f  m  and  is  therefore  also  very  stable. 

The  secret  of  the  system  lies  in  the  di- 
vidc-by-A/  circuit.  This  is  a  digital  circuit 
which,  with  just  minor  changes,  can  di- 
vide by  many  different  values  of  W,  and 
each  different  /V  produces  a  different 
output  frequency. 

For  example,  suppose  you  needed  an  os- 
cillator tunable  to  any  exact  point  between 
10  and  20  MHz.  It  would  be  almost  impos- 
sible to  get  that  sort  of  accuracy  from  an 
LC  oscillator,  and  it  would  be  very  expen- 
sive to  use  10  different  crystals,  one  for 
each  frequency.  Instead,  you  could  use  a 
PLL  with  a  I  MHz  crystal,  and  a  divider 
which  can  divide  by  any  integer  between 
10  and  20,  If  the  crystal  was  accurate  to. 
say.  ±0.001%,  then  the  output  frequencies 
would  he  just  as  accurate.  A  PLL  used  like 
this  to  generate  many  different  output  fre- 
quencies is  called  a  frequency  synthesizer. 

Phase-locked  loops  are  very  common 
today.  If  you  have  a  car  radio  with  a  digi- 
tal readout,  it  most  likely  uses  a  PLL  to 
set  the  exact  receive  frequency.  Before 
PLLs,  a  six-channel  walkie-talkie 
needed  six  crwaK  for  the  receiver  and 


a 


The  secret  of  the  system  lies  in  the  divide-by~N  circuit" 


frequency  comparator  which  also  re- 
ceives an  input  reference  signal  whose 
frequency  is/rrr  The  comparator  looks  at 
the  two  inputs,  and  compares  their  fre- 
quencies. If  the  frequency  of  the  signal 
coming  back  through  the  divider  is 
lower  than  the  input  signal  f  f  then  the 
comparator  sends  out  an  error  signal 
which  goes  through  the  loop  filter  to  the 
VCO  and  tells  the  VCO  "raise  vow  Ire- 
quency.  it  is  too  low."  The  VCO  fre- 
quency Then  goes  up,  which  raises  both 
fttui  and  the  feedback  signal  to  the  point 
where  the  two  inputs  into  the  compara- 
tor match,  (Of  course,  if  the  feedback 
signal  was  loo  high  in  frequency,  the 
comparator  would  tell  the  VCO  to  lower 
it)  In  this  way.  the  PLL  varies  the  VCO 
frequency  up  and  down  so  it  can  lock  it 
at  the  value  that  makes  the  two  inputs 
into  the  comparator  equal.  When  this 
happens,  we  say  that  the  loop  is  locked. 
In  Operation,  the  f  input  signal  usu- 
ally comes  from  a  crystal  oscillator,  and 
is  very  stable.  Since  the  digilal  divider 


another  six  for  the  transmitter,  just  to  set 
the  frequencies;  modern  synthesized 
walkie-talkies  can  access  hundreds  of 
transmit  and  receive  frequencies  with 
just  two  or  three  crystals. 

Before  we  leave  phase-locked  loops, 
we  should  mention  a  few  other  uses. 

One  use  is  as  an  FM  detector.  Suppose 
we  replace  the  divide-by-/V  circuit  with  a 
plain  wire  t which  makes  N equal  to  1,  so 
the  output  frequency  is  the  same  as  the 
input  reference  frequency).  Further,  let 
the  f  signal,  rather  than  being  a  very 
stable  reference  signal,  be  an  FM  modu- 
lated  signal  (perhaps  coming  from  the  IF 
amplifier  in  a  receiver).  As  the  signal 
frequency  deviates  back  and  forth,  the 
PLL  will  keep  the  loop  locked,  forcing 
the  VCO  frequency  to  vary  up  and  down 
in  step  with  the  input  signal.  The  V  sig- 
nal going  into  the  VCO  tells  the  VCO 
what  it  has  to  do  to  match  the  input  fre- 
quency change.  In  other  words,  the  V 
signal  goes  up  and  down  with  the 
frequency — it  is  the  demodulated  output. 


The  PLL  has  one  very  useful  charac- 
teristic: Given  enough  time,  it  can  lock 
onto  an  input  reference  signal,  evert  if 
that  signal  is  buried  in  noise.  Ii  is 
therefore  an  excellent  circuit  for  de- 
tecting \er\  weak  signals,  Further- 
more,  since  the  VCO  output  frequency 
is  the  same  as  the  input  frequency — 
but  without  the  noise—  the  PLL  can  be 
used  to  "clean  up"  noisy  signals.  The 
disadvantage,  however,  lies  in  the 
words  "given  enough  time."  The  more 
noise  there  is  in  the  input  signal,  the 
slower  the  PLL  will  lock  up:  hence. 
the  signal  must  deviate  slowly  or  the 
PLL  will  unlock  and  lo^e  it 

Direct  digital  synthesis 

Direct  digital  synthesis  is  a  newer  way 

of  generating  adjustable,  yet  very  pre- 
cise, frequencies,  This  approach  has 
only  become  practical  in  the  last  few 
years,  with  the  arrival  of  some  very  fast 
integrated  circuits. 

Fig,  3  shows  the  idea. -The  top  wave- 
form in  the  figure  shows  a  typical  sine 
wave  you  might  want  to  generate.  The 
first  step  is  to  take  some  very  careful 
measurements  of  the  height  of  the  wave. 
For  example,  at  the  very  left,  we  show  an 
amplitude  of  0  volts.  A  bit  further  on,  the 
wave  has  a  height  of  0.174  volts,  A  bit 
farther  on,  the  height  is  0.342  volts,  and 
so  on.  You  do  this  for  the  entire  length  of 
one  cycle. 

The  next  step  is  to  build  a  digital  cir- 
cuit thai  stores  these  measurements  as 
binary  numbers,  and  that  can  output 
them  at  high  speed,  The  trick  is  to  con- 
trol the  output  speed  so  that  the  mea- 
surements come  out  at  the  exact  instant 
when  the  wave  should  be  at  that  ampli- 
tude. For  example,  if  you  took  10  mea- 
surements of  the  sine  wave,  and  wanted 
an  output  of  1  MHz,  then  you  would 
need  10  x  1,000,000,  or  10,000,000 
numbers  to  be  output  in  exactly  one  sec- 
ond, Ytiu  can  see  why  this  requires  some 
very  fast  circuitry. 

Once  you  have  this  digital  circuit, 
which  is  spitting  out  numbers  at  a  very 
fast  rate,  telling  you  how  high  the  wave 
should  be  at  any  particular  instant,  you 
need  to  convert  those  numbers  back  into 
voltages.  This  is  done  with  a  digital-ta- 
analog  converter,  which  accepts  the 
digital  numbers  and  converts  them  into 
analog  voltage. 


Since  the  digital  numbers  represent 
specific  points  on  the  curve,  and  not  the 
full  sine  wave  itself,  the  output  is  the 
lower  curve  shown  in  Fig.  3.  While  this 
sort  of  looks  like  a  sine  wave,  it  has  a  lot 
of  steps  in  it  which  represent  the  missing 
data.  Fortunately,  these  steps  represent 
high  frequency  signals  which  are  easily 
removed  with  a  low-pass  filter,  giving  us 
a  sine  wave  again. 

An  interesting  article  in  the  August 
1993  issue  of  73  showed  how  to  use  ihe 
Harris  HSP45102DC  direct  digital  syn- 
thesizer IC  to  build  the  "Julicboard" 
transceiver.  The  Harris  IC  is  the  digital 
IC  which  outputs  the  digital  values  for 
the  sine  wave:  you  just  tell  it  the  fre- 
quency you  want,  and  it  outputs  the  val- 
ues at  just  the  right  rate  to  put  the 
frequency  right  on  the  dot. 

rarriers 

A  subcarrier  is  a  carrier  which  is  car- 
ried on  top  of  another  carrier.  Here  is  an 
example  of  a  common  use:  Suppose  you 
have  some  music,  such  as  what  1  call  el- 
evator music,  which  you'd  like  to  broad- 
cast to  paying  customers  in  a  city.  But 
you  don't  want  to  spend  money  to  build 
a  broadcast  station:  moreover,  you  don't 
wani  the  music  to  be  interrupted  by  com- 
mercials or  even  station  call  letters.  You 
also  don't  want  the  public  to  hear  this 
music  for  free,  because  you  want  to 
charge  your  customers  for  providing 
them  with  commercial- free  background 
music  for  their  stores  or  buildings, 

For  this  application  hi-fi  music  isn't 
needed,  so  let's  suppose  that  the  music 
has  a  frequency  range  up  to  perhaps  5 
kl  1/  or  so.  So  you  amplitude  modulate  it 
onto  a  carrier  of,  say,  91  kHz.  The  result 
is  a  91  kHz  carrier  with  sidebands  ex- 
tending from  around  86  kHz  up  to  about 
96  kHz.  These  frequencies  are  well 
above  human  hearing,  but  still  too  low  to 
efficiently  transmit  over  the  air — Ihe 
antenna  would  be  loo  long. 

You  therefore  make  a  deal  with  a  local 
FM  broadcast  station  to  transmit  this 
signal  for  you.  Because  your  carrier  fre- 
quency is  well  above  the  range  that  the 
ear  can  hear,  they  can  mix  it  into  their 
audio  signal  without  their  own  listen- 
ers being  able  to  hear  it.  So  we  now 
have  a  main  carrier  (the  FM  station's 
carrier  between  88  and  108  MHz) 
which  carries  both  the  regular  FM 
station's  signal,  as  well  as  your  carrier 


signal,  which  occupies  86  to  96  kHz. 
Your  carrier  is  now  a  subcarricr,  riding 

on  top  of  another  carrier. 

The  system  just  described  is  actually 
quite  common;  FM  stations  call  it  an 
SCA  subcarrier,  and  may  use  it  not  just 
for  background  music,  but  also  for  for- 
eign-language programs,  paging  signals, 
or  even  digital  data  such  as  stock  market 
prices.  Another  example  is  the  color 
subcarrier  in  a  TV  signal:  this  is  a 
3.579545  MHz  subcarrier,  riding  on  top 
of  a  standard  TV  signal,  that  carries  the 
color  information. 

Stereo  FM 

Stereo  FM  is  another  example  of  how 
a  subcarrier  is  used  10  carry  additional 
information  on  an  FM  signal  but  it  is  a 
bit  more  complicated  than  the  plain  SCA 
approach.  Fig,  4  shows  one  way  to  do 
this.  (Actually,  Fig,  4  shows  how  this 
was  done  in  earlv  stereo  transmitters; 
modern  transmitters  use  a  digital  ap- 
proach called  TDM?  but  its  explanation 
will  have  to  wail  until  a  later  section.) 

The  signals  from  the  left  and  right  mi- 
crophones of  a  stereo  signal  are  ampli- 
fied by  two  audio  frequency  (AF) 
amplifiers,  and  sent  to  a  matrixing  cir- 
cuit consisting  of  four  resistors.  Resis- 
tors Rl  and  R2  lake  the  left  and  right 
signals  (called  L  and  R  in  the  figure)  and 
mix  them  into  a  signal  called  L+R>  This 
sum  signal  combines  the  left  and  right 
signals  into  one  for  those  listeners  who 
have  a  mono  rather  than  a  stereo  re- 
ceiver These  listeners  therefore  gel  all 
audio,  though  both  the  left  and  right 
channels  play  through  a  common  channel. 

At  the  same  time,  an  inverter  takes 
the  R  signal  and  inverts  it  into  a  signal 
called  -R.  Resistors  R3  and  R4  com- 
bine this  with  the  left  signal  into  the  L- 
R  signal.  This  difference  signal 
represents  only  the  difference  between 
the  Left  and  rkht  channels.  For  example. 


Fig.  3.  Digital  synthesis  of  a  sine  Wave. 
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Fig.  4,  An  FM  stereo  transmitter. 

if  a  singer  is  picked  up  equally  by  the 
left  and  right  mikes,  the  two  signals 
will  cancel  out  (since  the  R  signal  is 
inverted)  and  not  appear  in  the  L-R 
signal.  Instruments  at  the  left  or  right, 
on  the  other  hand,  will  appear  mainh 
in  one  channel  or  the  other,  and  so  will 
not  cancel  out. 

The  L-R  signal  is  modulated  onto  a  38 
kHz  subcarrier  in  a  double-sideband 
(DSB)  modulator.  If  the  audio  extends 
from  about  0  to  about  15  kHz,  then  the 
sidebands  will  extend  ±15  kHz  out  from 
the  subcarrier,  or  from  about  23  kHz  to 
about  53  kHz. 

At  the  same  time,  I  he  38  kHz  carrier 
signal  is  divided  by  2.  to  produce  a  19 
kHz  signal  called  the  pilot  tone.  This 
signal  is  exactly  1/2  the  frequency  of  the 
38  kHz  carrier. 

All  three  of  these  signals — the  main 
L+R  audio  signal  the  DSB  L-R 
subcarrier,  and  the  pilot  tone — are  fed  to 
the  main  FM  modulator,  which  modu- 
lates all  ihree  of  these  onto  the  main  FM 
station  carrier  i  shown  as  96,3  MHz  in 
this  example/)  The  38  kHz  subcarrier  (or 
actually,  its  upper  and  lower  sidebands, 
since   the  carrier  itself  is   not    there) 


therefore  becomes  a  subcarrier  on  the 
main  carrier.  Fig.  5  shows  the  resulting 
spectrum,  which  looks  like  this: 

•Main  L+R  signal  .  up  to  15  kHz 

•Pilot  tone.  19  kHz 

•L-R  lower  sideband,  23  to  38  kHz 

•Missing  carrier  (not  shown),  38  kHz 
•L-R  upper  sideband.  38  to  53  kHz 
•Room  for  possible  SCA  subcarriers, 
from  53  to  100  kHz 

With  signals  extending  up  to  a  pos- 
sible 100  kHz,  the  overall  bandwidth  of 
the  FM  signal  can  be  up  to  200  kHz, 

Whv  is  the  subcarrier  DSB  rather  than 
plain  AM  or  FM?  For  l wo  reasons.  First, 
it  is  not  FM  because  an  FM  subcarrier  at 
any  reasonable  modulation  index  would 
have  an  excessive  bandwidth;  it  would 
extend  down  below  23  kHz,  and  start  to 
interfere  with  the  main  L+R  channel. 
And  it  is  not  AM  because  that  would  in- 
crease overall  noise.  Remember  that 
each  time  a  subcarrier  is  added  to  the 
main  carrier  the  volume  level  of  the 
main  signal  (the  L+R  signal  in  this  case) 
has  to  be  reduced  to  prevent  the  overall 
signal  from  being  over-modulated.  By 


L+R 


19  kHz 

Pilot 

tone 

_U 


L+R 


Room  for  possible 
additional  SCA  subcarriers 


0 


10 


20   30 


40 


50   60   70    80   90   100 
kHz 


Fig.  5,  Stereo  FM  spectrum. 
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omitting  the  subcarrier  itself,  and  in- 
cluding onl)  its  sidebands.  !c^s  reduc- 
tion of  the  main  signal  is  needed.  This 
provides  a  louder,  less  noisy  signal  to 
listeners  far  away  from  the  transmitter. 

But.  as  we  mentioned  in  a  previous 
installment.  DSB  is  not  normally  used 
for  transmitting  music  or  high  quality 
audio  since  it  is  loo  difficult  to  re -in- 
sert the  carrier  exactly  halfway  be- 
tween the  two  sidebands,  This  is  where 
the  19  kHz  pilot  tone  comes  in— the 
receiver  will  double  its  frequency  to 
38  kHz,  exactly  midway  between  the 
two  DSB  sidebands.  The  pilot  lone  is 
transmitted  at  a  very  low  level,  just 
strong  enough  so  it  can  be  separated 
out  and  its  frequency  doubled.  In  this 
\say,  the  pilot  tone  helps  the  receiver 
provide  a  carrier  at  exactly  the  right 
frequency,  so  that  the  DSB  signal  can 
provide  good  quality  audio  after  alL 

Once  the  receiver  demodulates  the  L-R 
signal,  it  uses  another  matrixing  circuit 
to  mix  the  L+R  and  L-R  signals  and  pro- 
duce the  pure  left  (L)  and  right  (R)  sig- 
nals. This  is  usually  shown  with  the 
following  equations: 

(L+R)  +  (L-R)  =  2L  (pure  left) 

and 
(L+R)  -  <L-R)  =  2R  (pure  right) 

This  rather  complex  approach  to  ste- 
reo has  two  inherent  advantages.  First, 
the  L+R  main  signal  provides  a  compat- 
ible signal  for  listeners  with  mono  re- 
ceivers: compatibility  was  a  very 
important  criterion  when  the  FCC  de- 
cided on  this  stereo  system.  Second,  The 
L-R  signal  is  somewhat  more  prone  to 
noise  pickup  than  the  L+R  signal;  since 
it  is  mixed  equally  into  both  the  left  and 
right  channels,  the  noise  comes  equally 
out  of  both  channels.  This  is  more  ac- 
ceptable to  listeners  than  having  one 
good  channel  and  one  bad  channel.  And 
if  the  noise  does  become  too  high  for 
comfort,  the  user  can  always  switch  the 
receiver  back  to  mono  mode;  the  radio 
then  receives  only  the  L+R  signal,  which 
avoids  the  noise  of  the  L-R  signal. 

Incidentally,  in  addition  to  the  stereo 
subcarrier,  FM  broadcast  stations  can 
also  have  one  or  two  SCA  subcarriers. 
Though  adding  all  these  signals  does  re- 
duce the  overall  signal -to- noise  of  the 
station,  the  economics  of  charging  extra 
for  SCA  channels  does  make  it  attractive 
to  many  stations. 
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OCT  26 

HOLLAND,  Ml  The  Holland  ARC 
will  sponsor  the  Lakeshore  Hamfest 
and  Computer  Expo.  8  AM-1  PM,  at 
the  Holland  Christian  H.S,  Vendor 
set  up  Fit.  Oct  25lh,  6  PM-9  PM. 
To  reserve  tables,  call  (616)  772* 
0367 \  or  mail  to  Hamfest  c/o  Peter 
Venlet.  536  Huizenga  St.,  Zealand 
Ml  49464-1423.  VE  Exams  will  be 
available.  Talk-in  on  147,060  and  w/ 
94.8  pL 

MONTREAL,    QUEBEC       The 

Montreal  South  Shore  ARC  will  hold 
its  annual  Hamfest  at  Place 
Desaulniers*  1023  Taschereau 
Blvd.,  Longueuil  PQ.  Set  up  Sat.,  6 
AM-9  AM.  Open  to  the  public  9  AM- 
3  PM.  Wheelchair  accessible.  Talk- 
in  on  145,390(-).  Contact  Francois 
Drten  VE2FDA,  160.  Holland 
Crescent,  Greenfield  Park  PQt 
Canada  J4V  2Y2.  Tel  (514)  672- 
9994;  Fax:  (514)  672-9361.  E-mail: 
fradrien@uiix.net.  Packet: 

y^^A&vmK/^MrLmcmr^m/i. 

Visit  the  Hamfest  WEB  page:  http:// 
www.cam.org/-pfisch/hamfestMtml. 

NOV1 

FEEDING  HILLS,  MA  The  Hampden 
County  Radio  Assn.  will  hold  its 
annual  Auction  at  the  Feeding  Hills 
Congregational  Church  on  North 
Westfield  St,  {next  to  the  intersection 
of  Route  187  and  Route  57),  Hems 
are  limited  to  amateur  radio, 
electronics,  or  computer.  Doors  open 
at  6:45  PM,  Ihe  Auction  begins  at 
7:30.  Free  admission,  Ttie  H.C.RA, 
retains  10%  (up  to  a  maximum  of 
$10).  For  complete  rules  or  directions, 
contact  Steve  WA1EYF  (413)  596- 
6216  before  10  PM. 

NOV  2 

ENID,  OK  The  Enid  ARC  Hamfest  will 
be  held  8  AJvV-5  PM  in  the  Hocwer  BWg . 
at  Garfield  County  Fairgrounds.  Talk-in 
on  145290  or  444,400  VE  Exams  by 
W5YI  at  1  PM.  Contact  Fred  N5QXJ> 
Tom  N5LWTt  Dick  N5HEL  or  Jeff 
N5UBY  at  EnktARC® AOL.COM:  or 
write  to  Enid  Amateur  Radio  Club.  P.O. 
Box  261  Enid  OK  73702. 


NOV  3 

KAUKAUNA,  Wl  The  Fox  Cities  ARC 
annual  Hamfest  will  be  held  at  the 
Starlite  Club,  comers  of  Hwy.  55  and 
Cty.  Rd.  JJ.  Reg.  for  VE  Exams  starts 
at  SAM.  testing  starts  at  9 AM.  No wak- 
ins  after  9AM,  Bnng  ongnal  icense  plus 
2  copies,  and  a  photo  ID.  For  exam  info 
contact  Lany  Siebers  KCXHA  (4 14)  757- 
1167.  Talk-in  on  146.52  simplex  or 
1 46.76  Rptr. 

NOV  9 

HERSHEY,PA  A  Special  Event  will 
be  hosted  by  the  Central  PA  Rptr 
Assn  at  Hershey  Armory,  off  422, 
For  details  contact  Harold  Baer 
KE3TM,  619  W.  2nd  St,. 
Hummeistown  PA  17036:  Tel.  (717) 
566-8895,  Ask  about  VE  Exams. 

MONTGOMERY  AL  The  Montgomery 
ARC  will  host  the  19th  annual 
Montgomery  Hamfest  and  Computer 
Show,  in  Garrett  Coliseum  at  the  South 
Alabama  Slate  Fairgrounds  on  Federal 
Dr.  Flea  Market  set  up  3  PU-%  PM  Fri., 
Nov,  8th,  and  6  AM-7:30  AM,  Sat.P  Nov 
9th,  Doors  open  to  the  public  8  AM-3 
PM  GST.  VE  Exams  on-site  beginning 
at  8  AM.  Bring  original  and  a  copy  of 
your  current  license,  picture  ID,  and 
$3.00.  Talk-in  on  146.24/,84  W4AP. 
Rag-chew  on  146.32/.92  (with  phone 
patch  ±)f  14778M8.  449.50/44450. 
Flea  Market  reservations  are 
encouraged.  Nearest  lodging  at 
Coliseum  Inn  across  the  street:  call  (334) 
265-0536  or  1-800-876-6835.  For  into 
or  reservations,  contact  Hamfest 
Committee,  vo  2141  Edinburgh  Or, 
Montgomery  AL  36116-1313,  or  phone 
Phil  Bt  (334)  272-7980  after  5  PM, 
Fax:  (334)  365-0558;  E-maif: 
WB40ZN®workfretaii.neL 


MYRTLE  BEACH.  SC  The  Grand 
Strand  ARC  Hamfest  will  be  he*d  9  AM- 
4  PM  al  Myrtle  Beach  H.S.  Talk-in  on 
147.120.  For  info,  contact  MattMcGwre 
KF4ATT  (803)  21 &Q474;  or  David  Berry 
KE400Wt  (8O3)24&9401. 

NOV  10 

BRANFORDp  CT  The  SouthCentral 
CT ARA  will  hold  its  17th  annual  Flea 


Market  at  the  Branford  Intermediate 
School,  185  Damascus  Rd.  Sellers  7 
AMt  buyers  9  AM.  Wheelchair 
accessible.  VE  Exams.  Talk-in  on 
1 46.01  A61 .  Reservations  by  mail  only, 
no  later  than  Nov.  1st:  SASE  to 
SCARA.  PO  Box  70$,  Branford  CT 
06405-0705.  For  info  call  (203)  483- 
0856,  24  hrs* 

NOV  17 

BENSON,  NC  The  Johnston  ARS, 
Inc.,  will  hold  -JARSFEST9T  8  AM- 
4  PM  at  the  American  Legion 
Complex  on  Hwy.  301  N.  For  info 
contact  Bill  Lambert  AK4H,  8917 
Hwy.  50  N.r  Benson  NC  27504.  Tel. 
(919)  894*3352.  eves.  7PM-WPM. 

NOV  30 

EVANSVILLE,  IN  The  4th  annual 
E.A.R.S.  Evansville  Winter  Hamfest 
will  be  held  8  AM-2  PM  (Central 
time)  at  Vanderburgh  County 
Fairgrounds.  Set  up  at  6  AM. 
Contact  Neil  WBBVPG at (812)  4 79- 
5741;  or  write  to  EARS,  1506  S. 
Parker  Dr.  Evansville  IN  47714;  or 
I  E-mail  EARSHAMaot.com.  The 
Hamfest  Web  Site  is  http:// 
users .  aoLcom/earsham/ 
earsham.html.  Talk-in  on  EARS 
wide  area  Rptr  Network  145.150{-) 
Evansville/146+925(-)  Vincennes. 
Alternate:  EARS  Rptr,  145.110(-). 

LITCHFIELD,  IL  The  Central  Illinois/ 
St.  Louis  Area  ATV  Club  will  hold  their 
10th  Annual  Banquet  at  the  Ariston 
Restaurant  in  Litchfield,  beginning 
with  a  Happy  Hour  at  5  PM  and  Dinner 
at  6:30  PM.  After  the  meal,  there  will 
be  various  award  presentations  to 
members.  Those  active  or  interested 
in  ATV  are  invited  to  attend.  Contact 
Scott  Millick  K9SM,  907  Big  Four 
Ave.,  Hilfsboro  IL  62049,  Tel. 
(217)  532-3837,  or  E-mail  to 
smiltick@cnmrwt.con}.  Reservations 
are  required  in  order  to  attend. 

NEWTON VI LLE,  MA  An  Amateur 
Radio  and  Electronics  Auction  will 
be  held  by  the  Wallham  ARA  and 
1200  RC  al  Newton  Masonic  Hail, 
460  Newtonville  Ave.  For  more  info 
contact  Eliot  Mayer  WW  J.  (508) 
664-0773,  W1MJ0AMSAT.ORG. 
The  Auction  Web  Page  is  http:// 
ourworld.compuserve.com/ 
homepages/emayer/auction.  him. 


SPECIAL  EVENT  STATIONS 

NOV  9-10 

LAKE    HIAWATHA,    NJ       The 

Irvington-Roseland  Amateur  Club 
will  operate  the  club  station.  K2GQ 
Nov.  9th  and  10th  140OZ-21OOZ  in 
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celebration  of  the  club's  51st 
Anniversary,  l1RAC  the  Next  50 
Years/1  Operation  will  be  in  the 
General  portions  of  80,  40,  20,  and 
1 5;  the  Novice  portion  of  1 0  meters, 
and  146.52. 

NOV  30-OEC  1 

PLYMOUTH,  MA  The  Whitman 
ARC  will  operate  Station  WA1NPO 
at  historic  Plimoth  Plantation,  in 
commemoration  of  Thanksgiving. 
Freqs.:  3.970,  7.270+  14,270. 
18.140, 21 .370. 24.970,  and  28.370: 
1400Z-2100Z  hrs.  each  day.  A 
special  QSL  card  will  be  sent  to 
Hams  and  SWLs  sending  an  SASE. 
Also,  a  7  1/2"  x  10"  certificate  with 
the  Mayflower  II  in  the  background 
is  available  for  the  event.  All  replies 
must  be  sent  to  Whitman  ARC,  P.O. 
Box  48.  Whitman  MA  02382. 


Letters 

Continued  from  page  69 

have  no  formal  education  and  are  un- 
qualified. The ir  goal  is  to  create  a  bit? 
ger  demand  for  their  services,  wtiich 
increases  the  need  far  the  agencies* 
services,  which  in  turn  means  bigger 
budgets,  with  promotions  and  salary 
increases  for  all. 

Most  local  agency  administrators 
quickly  learn  Lhat  they  can  get  away 
with  expenditures  such  as  panics 
(conferences),  cell  phones,  cars, 
plush  offices,  et  cetera,  because  the 
federal  and  state  agencies  are  de- 
pendent upon  local  expenditures  to 
justify  their  bigger  budgets.  This  is 
going  on  from  Florida  to  Califor- 
nia. Most  northern  slates  thai  have 
00  need  for  migrant  farm  workers 
are  not  aware  of  this, 

I  know  this  because  I  worked 
ilvc  years  for  the  Western  Arizona 
Council  of  Governments 
fWACOG)  in  Yuma,  Arizona.  The 
description  1  have  given  is  an  accu- 
rate assessment  of  what  I  witnessed 
going  on  .  Their  local  Congressman, 
Ed  Pastor  (a  liberal  Hispanic 
Democrat)  is  all  in  favor  of  this. 

Be  sure  and  pay  lots  of  taxes, 
Wayne.  The  people  at  these  agen- 
cies and  on  the  other  give-away 
programs  appreciate  it 

Well*  it  fc  easy  to  see  why  we 
have  more  people  working  for  the 
government  than  in  manufactur- 
ing. We  don  i  want  their  children 
to  go  hungry  so  lets  push  Con- 
gress to  increase  our  tuxes  and 
xive  everyone  a  raise  for  a  job 
well  done  ...  Wayne.  ES 
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Number  70  on  your  Feedback  card 


Amateur  Radio  Teletype 


Marc  L  Leavey.  M.D..  WA3AJR 
P.  O.  Box  473 
Stevenson  MD  21153 

Over  the  pasi  few  months,  we 
have  covered  ihe  what.  whv.  and 
how  of  fadioicltMypei  iliis  month, 
lef  s  i;»ke  a  look  at  the  where. 

From  the  beginning  of  amateur 
radioieleiype,  ham*  have  clus- 
tered their  activities  at  the  low  end 
of  the  ham  bands,  in  order  to  fa- 
cilitate com  acts  as  well  as  mini- 
mize inlerlLTence  to  other  forms 
of  communications.  For  "stan- 
dard" Baudot  radioidetypc,  look 
around  the  low  end  o(  80  meters, 
at  3620  kHz,  or  on  20  meters  near 
14080  kHz.  most  times  of  the  day. 
You  certainly  may  find  R'lTY  on 
Other  frequencies,  but  these  are 
good  starting  places  on  HF. 

On  VHF,  you  will  do  best  10 
check  around  on  local  repeaters. 


as  local  custom  puts  AFSK 
RTTY  all  over  the  place.  In 
some  areas,  activity  may  be  con- 
centrated near  145  MHz.  while 
in  others  n  may  be  up  near  147 
MHz.  Other  bands"  activities 
may  be  similarly  influenced  h> 
local  practices.  Ask  around. 

Help  on  CD-ROM 

While  our  activities  may  be 
confined  to  the  ham  bands, 
mdioteletype  itself  is  hardly  so 
confined  A  useful  tool  for  search- 
ing for  so  me  of  those  frequencies 
has  been  put  out  b>  Jeorg 
KJingenfuss,  in  the  form  of  the 
1 W6  Super  Frequency  List,  a  CD- 
ROM  which  stores  all  kinds  of 
broadcast  information. 

The  revised  software  of  this 
disk  runs  under  Windows  3.x*-  or 


Windows  95*,  and  features  con- 
current word  search  facilities  and 
iudividuaJ  tables  lo  evaluate  some 
8.500  entries  with  the  latest 
schedules  of  all  international 
broadcasting  services  on  short- 
wave. The  English  and  German 
search  engine  can  seek  oul 
radioiclctypc  stations  and  soft 
thcni  by  frequence  identifier. 


k  I  i  nge  n  J  ti  s  s  Pu  bit  c  a  i  i  on  s , 
Hagenioher  Sir.  14,  D-72070 
Tuehingen.  Germany.  For  more 
current  information  on  this,  or 
other  KJingenfuss  publications, 
check  out  JeorgBS  home  page  at: 
hit  p://ounvorld. compuservc.com/ 
homepages/Klingenfuss/  and  let 
him  know  that  you  read  about  him 
in  this  column. 


"What  exactly  would  I  need, 
besides  the  C-64  and  a  2  meter 
transceiver,  etc.,  to  be  packet  capable? 


*$ 


country  or  language,  or  combi- 
nations of  keys.  Fig,  I  is  a 
screen  shot  of  a  search  for  He- 
brew language  stations,  showing 
the  kind  of  information  avail- 
able. There  are  even  olhcr  lists 
of  1,000  abbreviations  and 
12,820  formerly  active  frcqucn- 
cies.  all  on  one  compact  disk, 
The  current  price  is  DM60.  and 
the   disk    is   available    from 


Help  wanted 

David  Sebastio  ( sebastiofe1  lesco.it ) 
has  been  studying  for  an  Italian 
ham  license,  and  may  well  have 
it  by  now.  He  has  been  looking 
tor  RTTY  and  ham  applications 
for  the  Mac.  This  has  been  a  long- 
standing problem,  which  has  been 
addressed  here  before,  1  have 
found  some  material  on  America 


£ie    ie*ch    £<6    Hefe 


B 


]Cuy  Language  T^ra^t  Time 


req 


StoDoi 


■;'"  z-  '. 


151100 
15185.0 
152000 
15210.0 
5220  0 
15365  0 
17640  0 
179100 
1 7360  0 
17B75  0 
1 7880.0 
17695  0 
1 76S5 0 
Z160Q0 
21640  0 


/  J33  If 


H45U 
H760  0 
5060  0 
59800 

501 0  0 

50250 

&02S0 

60650 

SQ65.0 

6996  I 

7105  0 

7105,0 

7135.0 

7155.0 

7155.0 

.  ■    r  i. 


Chti  B  P  ?dio  Intern 3110  Bamako 
Deutsche  Welle         Weriachtal 
Voice  Of  the  IslM.RepKsmalabad 
Radio  Cairo 

Voice  of  Arneiiea 
Voice  of  Amen ca 

Voice  of  America 
BBC  World  Serves 
Deutsche  Welle 
Deutsche  Welle 
BBC  World  Service 
Deutsche  Wei  - 
Deuiscfte  Welle 
Deutsche  Welle 
BBC  World  Service 


4  i      Hausa 

D        Hausa 
IRtJ    Hausa 
EG'-'  Hausa 
Bnech  r  IRC  Hqusli 

:G  re  en  vi  lie  USA  Hausa 

Greenville  USA  Hausa 

Ascension  island  ASC  Hausa 
Sines  FOR  Hausa 

Wert&ehtal  D       Hausa 

Ascension  Island  AS  C  Hausa 
Jultch  D       Hausa 

Wertachioi  D       Hausa 

Weitachtaf  D       Hausa 

RamDisham         G       Hausa 


Voice  ot  Israel 


yerusale, 


i  -    Hebrew 


Tashkent  UZE 

Sama  Mana  Gaiel 


Trans  World  Radio 

Trails  Woitd  Radio 

Radio  Tashkent 

Radio  Vetic&na 

Voice  ot  America 

Radio  Tashkent 

Radio  Tashkent 

BBC  World  Sejvice 

VoicsotAmetica 

China  Radio  Intematio 

BBCV-'culd  Service         sire     sland 

BBC  World  Service 

B8C  World  Service 

Voice  of  Russia 

Voice  of  Russia 

China  Radio  rntematio 


/alia 
Tashkent 
Tashlterrt 
Masirah  Island 
Udorn  Thani 


Masirah  Island 
Zyyi 


GRC 

UZB 

U2B 

OMA 

THA 

CHN 

OMA 

OMA 

CYP 

PUS 

RUS 

CHN 


Hebrew 

Hebrew 

Hindi 

Hindi 

Hindi 

Hindi 

Hindi 

Hindi 

Hindi 

Hindi 

Hindi 

Hindi 

Hindi 

Hindi 

Hindi 

Hindi 


Africa 
West  Africa 
West  Africa 
WestAfnca 

Africa 

Africa 
Africa 

WestAfnca 
Afnce 

WestAfnca 
?sr  Africa 

--.ft   T3 

Africa 


urope 


d<e  East 
Middle  East 
Sciirh  Asie 
Asea 

South  Asia 
South  Asm 
South  Asia 
South  Asia 
South  Asia 
South  As  fa 
South  Asia 
South  Asia 
South  Asia 
South  Asia 
South  Asia 
South  Asia 


1 7  30-1 8:10 

0?  ■  00-07  30 

19  30-20  on 

18  00-21  00 

i'G  30-21  OOMon-Fn 

20  30-21 .00  Mon-Fn 
20  30-21  OOMon-Fri 
1145-14:15 

U  011-1  *  50 
117  00*07  30 

7  3  00-1350 

0O-1 3  50 

UOO-1350 

1345-1415 


?  25-1 7  45 


14  00-14  ISFrr-Sun 

UOO-UISFn-Sur 

14  3CH50O 

00  40-01  OOalternaii 

00  30-01  00 

13  00-13  30 

1 4  30-1 5  00 
0Q.4HI1  . . 
1 600-1 7:00 

16  00-17  11" 
14.10-15:00 

17  00-1 1'  30 
00:45-01:35 
13.00-14.00 
15-00*16:00 
16  00-1?  00 


Inrttemefital  sp^irh 


Sort  by 

C  Fjequencp 

r 

C  Station 
<T  Country 


r 

(*  ^anqufige 
C  Stait  (imD 

r 


^0k  I 


Text 


hebruw 


] 


JWwSMtf 


Fig.  L  A  screen  shot  of  the  Super  Freq  List  in  use 
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Online™,  hui  precious  little 
elsewhere.  Readers  with  good 
information  are  invited  to  send 
contributions  to  David,  who  I 
am  sure  would  appreciate  it,  as 
well  as  to  bring  such  material  to 
my  attention.  Depending  on 
size,  we  may  be  able  to  offer 
some  of  the  material  on  the 
RTTY  Loop  Home  Page. 

Speaking  of  that  home  page., 
some  miscellaneous  notes  in- 
clude a  word  of  thanks  for  the 
comments  10  Mike  Slapp 
(stappQGl  ©gold.ic.unimedu).  a 
regular  reader  of  this  column 
and  visitor  to  the  page  who, 
along  with  others,  has  offered 
suggestions  and  comments. 
Watch  the  page  for  implemen- 
tut  ion  of  some  of  these  hems  in 
I  he  future.  Hopefully.  Antonio 
Hernandez  Garza  XJ:2H\VH 
(hgarza@bcstit.dgit.scii.mx) 
has  used  some  of  the  material 
from  the  RTH  software  collec- 
tion to  gel  his  Kenwood  TS- 
5303  onto  RTTY  with  his 
PK-232.  I  look  forward  to  hear- 
ing from  Mexico  on  this.  Dale 
Fravel  N2LWY  <dlf@rfpol.rrc. 
comm.harris.com)  is  looking  for 
information  on  DS  RTTY.  as 
well  as  software  to  accomplish 
this  mode.  Again,  any  of  you 
who  have  information  for  Dale, 
please  send  it  to  hinu  and  lei  me 
know  about  it,  too,  OK? 

Using  old  equipment 

Michael  Shovan  WB2KHE, 
says  that  he  has  enjoyed  read- 
ing "RTTY  Loop"  almost  as 
long  as  75  itself.  While  not  yet 
equipped  for  the  mode,  he  still 
finds  (he  topic  of  interest.  His 
only  practical  exposure  was 
with  the  big,  old,  clunky  mon- 
sters the  wire  services  used  to 
provide  for  radio  station  news 
departments  as  late  as  the  mid- 
*70s  (when  he  was  last  in  the 
■'biz"). 

Some  years  ago,  he  tried  I  lie 
RTFY  receive  program  for  the 
CoCo  but  couldn't  get  it  to 
work,  especially  with  a  direct 
teed  from  a  shortwave  broadcast 
receiver  headphone  jack.  (The 
program  was  keyed  into  an  ex- 
ecutable file  from  the  magazine 
listing  and  stored  on  disk.)  He 
had  always  wanted  to  make  it 
work,  but  never  got  to  pursue  it. 


THE  1996 
SUPER  FREQUENCY  tlST 


f  3 


KUNGENFUSS 
PUBLICATIONS 


Fig.  2.  The  CD-ROM  Kfingenfuss  1996  Super  Frequency  List. 


Packet  quickly  put  an  end  to  all 
that  for  him  ;it  the  time. 

Well,  Michael,  as  origin  Lilly 
printed,  there  were  a  few  errors 
in  that  listing,  which  prevented 
it  from  working  as  published.  A 
correction  ran  a  few  months 
later.  So,  anyone  who  is  still 
running  a  CoCo  is  cautioned  to 
check  for  that  correction  before 
pulling  fingers  to  keys.  As  to 
those  "old.  clunky  monsters  J* 


you  if  anyone  has  an  original 

manual  for  the  Telereader.  a 
copy  of  which  could  be  sent  to 
Goido.  Drop  him  a  message  if 
you  can  help  him,  and  let  me 
know  so  that  I  can  thank  you  as 
well. 

C-64  help 

A  reader  with  a  piece  of 
equipment  noi  so  old,  hut  not  so 
new,  either,  is  Harry  Johnson 


"The  Klingenfuss  CD-ROM  can  seek  out 

radioteietype  stations  and  sort  them  by 

frequency,  identifier,  country  or 

language,  or  combinations  of  keys. " 


watch  it — many,  many  hams  are 
Still  using  those  machines.  1  also 
appreciated  Michael's  remarks 
about  my  other  page. 
A  J. Recordings,  the  official  web 
page  for  Al  Jolson.  You  all  can 
check  that  one  out  at:  hup;// 
www2.ari,net/ajr/recs/.  Notice 
the  subtle  difference  in  I'RL 
from  the  RTTY  Loop  Home 
Page, 

Speaking  of  those  old  mon- 
sters, another  Italian  reader, 
Guido  Sesani  (honefish@gpnei.it) 
sends  a  message  detailing  his 
problems.  An  old  SWL.  he  re- 
cently rejoined  the  world  of 
RTTY  with  an  old  Telereader 
CWR  670E  Ida  not  smile 
please!! )  and  a  Yacsu  FRG-IOO. 
He  wrote  because  he  absolutely 
does  not  remember  how  the 
Telereader  works,  and  the  only 
transmissions  he  gets  clearly  are 
CW.  So,  once  again,  1  ask  all  of 


NV7K/6  (panda ©northcoasL 
com  J  who  writes: 

*'I  have  been  reading  your 
column  in  73  for  a  long  time, 
even  though  I  am  not  active  in 
any  way  on  any  of  the  digital 
modes.  1  do  enjoy  reading  it 
anyway,  I  have  enjoyed  looking 
at  the  web  sites  that  vou  mention 

m 

each  month,  and  for  various 
reasons  have  included  some  on 

my  hot  list.  1  just  did  so  with  the 
RTTY  Loop  Home  Page.  Very 
interesting, 

*i  have  a  C-64  sitting  in  a  box 
and  have  for  some  time  had 
some  randomly  recurring 
thoughts  about  using  it  for 
packet.  I  have  read  some  about 
"poor  man's  packet/  etc.,  and 
know  that  there  are  terminal- 
emulating  programs  for  the  C- 
64  i hat  facilitate  its  use  for 
packet.  As  you  can  see,  1  am 
totally  inexperienced  in  the 


digital  modes.  Anyway,  what 
exactly  would  I  need,  besides  the 
C-64  and  a  2  meter  transceiver, 
etc.,  to  be  packet  capable?  Where 
is  the  necessary  software 
available? 

"People  usually  snicker  softly 
when  1  mention  the  C-64,  and  say 
^Use  your  PC!'  I  use  the  PC  for 
loo  many  other  things,  and  the  C- 
64  is  just  sitting  there.  My  expec- 
tations are  not  excessively  high, 
anyway.  I  would  just  like  to  have 
the  ability  to  communicate  wilh 
some  friends  via  packet/1 

Harry,  there  are  a  lot  of  C-64s 
on  RTTY,  and  they  get  out  just 
fine.  Anvone  who  would  snicker 
at  you  would  probably  do  the 
same  to  someone  driving  an  in- 
expensive car,  hui  it  will  take  you 
lo  your  destination  just  as  well  as 
a  liiMirv  model.  Anions  the  solu- 
tions  I  have  seen,  the  most  elegant 
may  be  the  old  Microlog  ART- 1 
system,  being  sold  by  G  &  G 
Electronics  of  Man  land  for  less 
than  $50.  Check  with  them  and 
see  If  they  still  have  any  left,  at 
(301 )  258-7373,  and  tell  them  you 
read  about  it  here.  If  they  have  run 
out  by  the  time  this  is  published. 
they  may  well  have  a  handle 
on  other  solutions  to  your 
problem. 

Several  times  in  this  month's 
column  the  RTTY  Loop  Home 
Page  has  been  highlighted  as  the 
source  6f  information,  mid  the 
means  of  contacting  me.  Those  o\ 
you  with  Web  access  can  check  it 
out  for  yourselves  at:  hup:// 
www2.ari.nei/ajr/rtiy/.  There 
have  been  thousands  of  hits  there 
to  date.  1  have  not  said  much 
abou l  the  RTTY  Loop  Software 
Collection  lately;  next  month  I 
hope  in  highlight  :\  few  new  pro- 
grams in  the  pot.  Meanwhile,  drop 
me  a  line  and  Let  me  know  what 
you  are  looking  for,  or  what  you 
have  to  contribute.  E-mail  me  at: 
ajr(« 'ari.net,  or  on  America 
Online  at:  MarcWA3AJR,  or  on 
CompuServe  ;it:  75036,  2501 .  or 
scrawl  me  some  snail  mail  via 
the  post  office  box  above.  Just 
do  it! 


i 


r 

|  Been  on  any  DXpeditions? 

I  Write  about  it  (them). 

Call  Trail  al  800-274-7373 
for  73s  free 
Writer's  Guidelines. 


I 


73  Amateur  Radio  Today  •  November  1996  71 


Number  72  on  your  Feedback  car  a 


Hboue  C*  Beyond 

VHF  and  Above  Operation 


C.  L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave 
San  Diego  CA  921 19 
Internet:  clhough@aoLcom 


2304  MHz  and  above 
microwave  transverters 

Last  month  I  discussed  some 
of  the  conversion  aspects  of  the 

Qualcomm  synthesizer  and  our 
Microwave  Group's  use  of  this 
surplus  material.  Those  of  you 
interested  in  obtaining  the  PC 
board  to  modify  it  into  a  func- 
tioning local  oscillator  may  con- 
tact me  at  the  above  address. 

The  best  example  I  can  give 
is  shown  in  last  month's  photo- 
graphs from  Kioisugi  Tanuniara 
JGIQGF.  He  made  a  very 
simple,  neat  packaging  of  the 
synthesizer  that  is  not  only  at- 
tractive in  layout,  but  also  ex- 
tremely straightforward  in 
operation. 

The  Qualcomm  synthesizer 
outputs  frequencies  in  the  2 1 60  to 
2700  MHz  range.  Some  units  are 
restricted  to  a  lesser  frequency 
range  determined  by  a  more 
lightly  constructed  VCO  on  the 
PC  board.  These  units  will  not  go 
below  2400  MHz  and  thus  arc 
used  with  10  GHz  transverters 
requiring  a  144  MHz  IF  and  a  lo- 
cal oscillator  at  2556  MHz.  This 
arrangement  makes  for  a  perfect 
fit  of  VCO  capabilities  and  VCO 
performance. 

The  \_\  nihesizer  frequencies  I 
use  are  based  on  the  use  of  a  144 
MHz  multimode  radio  as  the  IF 
(intermediate  frequency),  and 


various  multiples  of  the  output 
from  the  synthesizer  as  the  in- 
jection frequency.  For  example, 
to  operate  on  2304  MHz,  I  use 
an  LO  (local  oscillator)  fre- 
quency Of  2160  MHz  (2160  + 
1 44  =  2304).  To  operate  on  3456 
MHz,  a  local  oscillator  of  828 
Mil/  is  quadrupled,  mixed  with 
the  IF.  and  output  as  3456  ((4  x 
828)  +  144  =  3456).  If  I  want  to 
gel  on  1 296.  the  2304  is  divided 
b\  two  before  mixing  ((2304  / 
2)  +  144  =  1 296).  Ten  gigahertz 
operation  is  available  well 
((2556x4)+  144=  10368). 

What  system  you  use  for  a  lo- 
cal oscillator,  be  it  a  crystal  os- 
cillator or  a  more  sophisticated 
synthesizer,  doesn'i  matter 
What  is  required  here  is  a  local 
oscillator  that  is  accurate;  accu- 
racy is  the  prime  ingredient  and 
reigns  supreme.  The  alternative 
is  frequency  uncertainty  and  an 
unstable  oscillator,  it  will  work 
but  tt*s  like  driving  a  car — you 
must  continuously  adjust  your 
system  just  like  the  steering 
wheel.  To  a  radio  system  this  ap- 
proach is  impractical  and  is  con- 
sidered a  bottom-dollar  solution. 

Now,  with  the  local  oscillator 
in  tow  and  a  simple  practical  fil- 
ter to  construct  with  again 
simple  components,  try  putting 
together  a  converter  for  one  of 
the  frequencies  you  have  chosen 
to  construct.  The  choice  of  fre- 
quency  is  yours,  but  I  would 
suggest  that  you  select  one  for 
which  you  already  have  some  of 
the  components  on  hand  in  or- 
der to  hold  dowrn  the  cost  of 


Photo  B.  Side  view  of  the  same  filter  shown  in  Photo  A.  Notice  the 
long  pins  on  the  coaxial  connector  protruding  ami  soldered  on  the 
rear  wait  of  the  waveguide,  The  4/40  screw  is  centered  in  the 
waveguide  between  the  two  coaxial  SMA  connectors*  In  the  case  of 
lower  frequency  filters,  the  screw  is  replaced  by  a  Johanson  micro- 
wave variable  capacitor. 


components.  If  you  attempt  a 
converter  for  which  you  must 
purchase  all  the  components  this 
will  undoubtedly  become  a 
somewhat  expensive  project. 
Projects  should  be  fun  and  in- 
teresting, and  should  not  cause 
pain  to  the  pocketbook,  While 
we  will  make  available  all  the 
components  that  we  have  on 
hand  to  help  you  construct  some 
of  these  conveners,  make  use  of 
supplies  you  can  find  locally  to 
hold  down  your  costs.  We  are 


doubt  and  have  several  SMA  lone- 
stem  coaxial  connectors  to  experi- 
ment with,  construct  several  of 

various  lengths,  I  used  l/2f" 
spacing  in  almost  all  of  my  filters. 
This  spacing  from  the  vari- 
able Johanson  capacitor  was  ac- 
ceptable in  performance,  to  my 
tastes.  For  a  more  exacting  fil- 
ter in  terms  of  loss  and  band- 
width characteristics^  try 
constructing  a  few  and  select  the 
best  method  you  have  at  hand. 
Remember:  If  you  change  the 


"This  might  seem  a  little  unusual— using 

a  single  amplifier  for  a  dual  purpose — 

but  it  works  well  in  low  power  systems. " 


Photo  A.  The  waveguide  filter,  constructed  out  of  10  GHz  waveguide 
t v  x  H2n x  3"  long.  The  connectors  used  were  long- tip  SMAs<  and  the 
strew  was  a  4/40  brass  strew  and  lock  nut, 
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presenting  several  completed 
system  ideas  to  demonstrate 
how  wc  attacked  the  construc- 
tion area  on  different  frequen- 
cies. Almost  all  of  the  material 
can  be  obtained  from  us:  more 
on  that  later, 

More  on  the  filter 

The  next  item  I  want  to  cover 
is  the  filler  that  wc  introduced 
last  month-  The  filter  shown  in 
Photo  A  is  quite  a  simple  one, 
and  even  when  constructed  with 
dimensional  inaccuracies,  it  will 
still  be  capable  of  reasonable 
operation.  The  limits  of  your 
construction  depend  mainly  on 
the  components  used  for  the  ca- 
pacitor and  on  its  physical  size 
and  value.  The  filter  response 
curves  will  be  affected  bv  the 
distance  between  the  coaxial 
connectors,  the  size  and  value  of 
the  lllter,  and  the  size  of  the 
waveguide  used.  If  you  are  in 


ingredients  you  will  change  the 
type  of  cake  you  are  baking.  It 
should  not  matter  to  a  great  ex- 
lent  if  you  use  different  types  of 
connectors  and  variable  capaci- 
tors. Just  keep  in  mind  that  if 
you  stray  far.  you  must  be  pre- 
pared to  adjust  the  circuit  to  suit 
the  components  used.  I  stayed 
with  miniature  SMA  coaxial  con- 
nectors and  RF  suitable  high  Q 
RF  variable  Johanson  capacitors 
in  my  construction, 

I  don't  have  a  pile  of  the  very 
small  units  used  in  the  3456  fil- 
ter; try  using  a  brass  screw  and 
experiment  with  the  size,  start* 
ing  with  a  4/40  i  which  I  used  at 
5760  MHz).  For  3456  MHz 
maybe  a  10/32  brass  screw,  or 
even  a  8/32,  would  be  suitable.  1 
don't  know,  but  for  us  the  4/40  was 
just  the  ticket  at  5760  MHz.  Give  it 
airy.  Experimentation  is  what  ama- 
teur radio  is  all  about.  Phoio  B 
shows  the  side  perspective  of  the 


Rduertisers'  Indeh 


R.S.# 

page 

R.S 

» 

A  &  A  Engineering , 

•*■*  ™o 

123 

3S1 

Absolute  Value  Systems 

...27 

99 

• 

Advanced  Info  Group .... 

...  39 

276 

194 

All  Electronics 

268 

Corporation ,.„ 

....  21 

57 

Antennas  West  ...„.,....♦., 

....„  2 

• 

69 

ftniB  nnas  west  ■».■■..■■>■*■■*■»*■*■  l  y 

13 

116 

Antennas  west  „.♦„#•■*.. **♦♦!*■  «o 

114 

340 

/vn©r*riij5  TfyBsi  +*+■«"•»■••■»*»»**■  j& 

• 

5 

Antennas  West  ™ „„. 

»„  31 

• 

324 

Antennas  West  „„„„„„„ 

....  35 

193 

254 

Antennas  West  „ *.„...»  42 

78 

332 

Antennas  West .„„...».  52 

■ 

16 

Astron  Corporation 

....  13 

42 

41 

Barry  Electronics  Dorp.. 

....  39 

■ 

42 

Silal  Company 

„..31 

158 

168 

Bucfcmaster  Publishing  . 

....  24 

• 

56 

Buckmaster  Publishing  . 

....  37 

151 

222 

Byers  Chassis  Kits 

.- .  -    ^F  I 

• 

184 

C  &  S  Sales,  Inc 

......  9 

■ 

f  page 

Communication  Concepts  .  9 
Compute  rAk^  Technology.  £3 
Computer  Automation 
■  sCfiny luyy  iiHiitt>HfMHiii*ti*»  3? 

Vrf  U  U'wA      I  i  I  1  i  t  I  H  I  t  I  i   i  ■  i  ■  t  ■  ■  t  i  ■>  i  i  ■  i  I  I  4  #     Jt*T 

Ooppler  Systems 75 

E-  H.  Yost 35 

Electronic  Distributors.......  15 

Gap  Antennas  ,+.. ,♦.,  CV3 

GGTE 19 

Hamsure  ♦.„.„.,.♦ .„♦♦.. 41 

Hamtronics,  tnc+ .. „., 1 


Isotron 


<..*i*i...  ..... .. 


> . .  j  i 


Jan  Crystals 23 

Japan  Radio  Co. CV2 

JPS  Communications 7 

KDC  Sound 29 

Lightning  Boil  Antennas ....  28 
Link  Communications  Inc.  ..  9 


R.S.#  page        R.S. 

•  Meadowiake  Corp 49  • 

86  MFJ  Enterprises 11  58 

86  MFJ  Enterprises 49  34 

•  Michigan  Radio  . ..- 51        254 

160  Micro  Computer  Concepts  45         167 

193  Morse  Tutor  Gold 19  • 

248  Motron  Electronics , 79         250 

64  Mouser  Electronics  „„„™  57 

**d  MPR  17 

W    T  I  Tl  *rf"  *J    ■  ■  ■   ■  ■ a  ■■■■■■■  mmm  ■■■'■■  ■   ■iJiiiiiiitii      "W   ¥ 

102  ONV  Safery  Belt 27 

•  P.C.  Electronics ,... 47 

•  P.  C.  Electronics 55  * 

68  Penphex .....,.,.„. 29        104 

•  Radio  Book  Shop 51         191 

•  Radio  Sook  Shop 52 

•  Radio  Book  Shop  ............  76        245 

•  Radio  Book  Shop  „.*.. 64 

•  Radio  Book  Shop 86 


#  page 

Radio  Book  Shop 67 

Radio  Engineers - 27 

Ramsey  Eiectomcs 5 

Ross  Distributing 42 

Sescom,  Inc, „..***„»*..  45 

Sirio  Antenna ... ....... ........  CV4 

Software  Systems 

Spectrum  Electronics 24 

Tigertronics  ..... 63 

Tri-Ex  Tower 

Corporation  „..„.,....♦.....,,...  59 

Universal  Radio.,,-,.. 31 

Versatei  Communications .  45 

Vis  Study  Guides,  Inc 67 

W  &  W  Associates 73 

Wacom  Products m  41 

Wavemach 
Communications ...............  39 


When  you  buy  products  from  these  advertisers,  please  tell  them  that  you  saw  their  ads  in  73. 

Subscribe  to  73  right  now.. .call  800-274-7373  (9-5  Monday-Friday  EST). 


BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


FNB-2 

FNB-4 

FN&4A 

FNB-IOiSJ 

FNB-12(S) 

FNB-17 

FNB-25 

FNB-26 

lFNB-26[S) 
FNB-27 

>FNB-27(S) 


YAESU 

lOSv 
12v 
1&r 

72* 

I2v 
7,2V 

72v 

7  2V 

7£v 

12v 
1£v 


S  600MAH 
0  750  MAN 
§     T000MAH 


e 

e 

o 


1200  MAH 
600  MAH 
600  MAH 
600  MAH 

1200  MAH 

1500  MAH 

600  MAH 

BOO  MAH 


1/4"  longer  than  FNB-27 
FNB-31  4Bv 

FSIB^S)  4,B¥ 

FNWSJS  7.2v 

'  FNB-35(SkS)  7.av 

FN&-38  9.6v 

•1  1/3*  longer  than  FNB-38 


6  600  MAH 

@  1500MAH 

c.  600  MAH 

%  1500  MAH 

©  600  MAH 

case 


BATTERY  ELIMINATORS  AVAILABLE 


NYS  residents  add  8  1/2% 
sales  tax.  Add  $4,00  for 
postage  and  handling 


Special 

FOR  THE 
MONTH  Of  NOVEMBER 

1 0%  OFF 

on  ALL 

KENWOOD 

Replacement 
Batteries 

Look  for  Decembers 
Special  of  the  Month 

MONTHLY  DISCOUNTS 
APPLICABLE  TO  END^USERS  ONLY 


G> 


PowerpacH- 

6  V  for  Camcorders  &  1 2  V  for  2-way 


■  ■  ■»■'    ■  ■» 


PtiCttB  and  spe  c  if  icnt  \6r\i  Subject  to  -change  without  rasrtico. 

W  &  W  ASSOCIATES 

800  South  Broadway,  Hicksville,  NY  1 1801 


WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE 

In  USA  and  Canada  Call  To!!  Free:(800)  22UJ732  *  fn  NY  State  Cali;(516)  942-0011  •  Fax:(516)  942-1944 


MADE  IN 
THE  U.S.A. 

SEMDFOR 
FREE  CATALOG 
MID  PRICE  LIST 


CIRCLE  191  ON  READER  SERVICE  CARD 

73  Amateur  Radio  Today  *  November  1 996  73 


Photo  C.  Filler  to  be  used  at  3456  MHz. 


filter  constructed  for  5760  MM/. 
You  get  a  good  view  of  the  ccn- 
ler  pin  going  through  the 
waveguide  and  soldered  to  the 
far  end  section  of  it. 

This  type  of  filter  construe 
tion  is  typical  with  tittle  change 
other  than  using  a  variable  ca- 
pacitor for  the  lower  frequencies 
and  a  brass  screw  for  higher  fre- 
quencies. The  brass  screw  is  still 
a  capacitor  In  effect  as  it  is  set- 
ting a  value  of  capacitance  when 
the  screw  nears  the  bottom  of 
the  waveguide  bottom.  In  this 
application,  the  value  of  the 
screw  Is  something  near  I  pF  of 
capacitance.  It  might  look  like 
a  screw  but  it  is  a  capacitor  in 
effect  I  will  probably  get  letters 


correcting  me  on  thai  point  but 
this  was  Ihc  easy  tack  to  take, 
in  describing  why  a  screw  can 
replace  a  capacitor. 

Photo  C  is  a  close-up  of  a  fil- 
ter used  in  a  3456  MHz 
transvertcr  that  I  constructed. 
The  goop  on  top  of  the  filler  is 
a  blue  silicone  RTV  automotive 
gasket  material.  I  used  it  to  hold 
the  filter  in  place  on  my  cabinet 
side  wall  to  prevent  the  filter 
from  rattling  around.  Using 
RTV  allows  easy  removal  and 
replacement  of  material  that 
doesn't  require  grounding.  If  at 
a  later  time  an  improvement  is 
incorporated,  changes  can  be 
made  very  easily  by  removing  the 
RTV  and  rearranging  components. 


as  mounting  holes  and  nuts  and 
bolts  arc  not  required. 

Transceiver  construction 

Mow  for  constructing  the 
main  transceiver.  What  does  it 
take  to  construct  a  simple  trans- 
ceiver? Well,  after  you  select  an 


ing  due  to  this  bidirectional  con- 
nection. When  any  amplification 
is  inserted  in  this  path  it 
directionalizes  the  path  and  re- 
quires coaxial  switching. 

Depending  on  your  selection 
of  RF  amplification,  there  could 
be  two  different  types  of  coaxial 
switching  scenarios.  The  first 
and  most  common  arrangement 
uses  an  individual  receive  RF 
preamp  and  a  separate  transmit 
amplifier,  This  most  familiar, 
common  arrangement  of  ampli- 
fiers requires  two  single-pole 
double-throw  coaxial  relays 
(SPOT)  to  accomplish  RF 
switching,  Sec  Fig.  2  for  this  RF 
switching  configuration. 

The  other  amplifier  scenario 
is  accomplished  with  a  single 
RF  amplifier  serving  both  func- 
tions as  an  RF  preamplifier  for 
receive  and  an  RF  amplifier  for 
transmit.  This  might  seem  a 
little  unusual— using  a  single 
amplifier  for  a  dual  purpose — 
but  it  works  well  in  low  power 
systems.  The  RF  switching  trick 
to  pull  this  arrangement  off  is  to 
use  an  RF  transfer  relay.  This 
type  of  relay  is  quite  different 
from  the  SPDT  used  in  the 
example  described  above. 


it  might  took  tike  a  screw  hut  it  is  a 
capacitor  in  effect  " 


V 


Antenna 


Mixer 


2304  MHz 
Rlter 


In/Out 
144  MHz  IF 


O 


2160  MHz 

Local 
Oscillator 


Fig.  I.  Basic  minimum  RF  transceiver  using  a  local  oscillator  mixer 
and  an  RF  filler.  The  simplicity  of  this  arrangement  allows  operation 
without  using  coaxial  relays,  it  is  a  "Peanut  Whistle  *  low  power  rig, 
but  works  quite  welL 
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IF  frequency  that  determines 
your  local  oscillator  frequency 
to  operate  on  a  specific  fre- 
quency, ail  you  need  is  some  co- 
axial switching  and  a  mixer  to 
function.  Of  course,  this  is  a 
very  basic  system,  the  minimum 
needed  to  communicate.  See 
Fig,  1  for  a  diagram  of  this 
basic  system. 

A  local  oscillator,  a  mixer,  an 
IF  transceiver  (2  meter  in  my 
case),  coaxial  relay  switching, 
and  a  filler  to  prevent  out-ol- 
band  RF  radiation  are  all  that  is 
required.  Improvements  can  in- 
clude a  receive  preamplifier  and 
a  transmitter  amplifier  to  beef 
up  the  mixer outpul  level.  When 
the  basic  system  uses  a  mixer 
and  just  a  filter  the  antenna  is  a 
direct  connection  to  the  mixer, 
and  is  bidirectional.  This  system 
does  not  require  coaxial  switch- 


What  makes  a  transfer  relay 
special  is  that  it  has  four  con- 
nections for  the  RF  switching 
path,  with  two  connectors  tied 
to  each  other  at  any  one  time. 
When  it  is  operated,  it  reverses 
ils  path  connection  and  makes 
contact  to  the  other  two  connec- 
tions, "transferring"  the  input 
and  output  connections.  See  Fig. 
3  for  a  diagram  of  a  transfer 
switching  configuration. 

When  you  use  a  transfer  co- 
axial configuration,  the  RF 
amplifier  is  lied  between  two 
fixed  poles  of  the  transfer  re- 
lay, One  of  the  other  poles  (co- 
axial connectors)  that  arc 
vacant  is  tied  onto  the  mixer 
RF  port;  the  other  is  tied  to  the 
antenna.  Which  switching 
state  the  transfer  relav  is  cur- 
rently  in  depends  on  where 
you   left  the  transfer  relay 


Photo  D.  Full  view  of  the  completed  3456  MHz  transceiver/converter. 


switching  slate.  This  relay  is  not 

a  typical  normally-open  or  nor- 
mally-closed contact  arrange- 
ment, but  rather  a  latching  relay. 
With  a  latching  relay,  it's  a  teeter- 
totter  type  of  switch.  It  lakes  a  DC 
voltage  applied  to  a  specific  con- 
tact to  change  the  switch  direction. 
As  the  switch  is  operating  it  also 
opens  the  DC  control  voltage  to  the 
appropriate  relay  coil. 

To  transfer  back  to  the  original 
state  (let's  call  it  the  receive  state), 
you  must  apply  a  DC  voltage  to  the 
other  relay  coil.  Again,  only  a  short 
pulse  of  DC  is  required  as  it  also 
opens  in  this  teeter-totter  fashion. 
The  point  to  note  is  that  there  are 
two  relays  in  a  transfer  relay  and 
they  only  use  a  momentary  DC  cur- 
rent to  switch.  This  means  quite  a 
current  savings  from  the  battery 
operation  point  of  view. 

An  SPDT  coaxial  relay  re- 
quires current  all  the  time  that  you 
want  it  to  remain  switched.  To 
confuse  the  point,  most  SPDT  re- 
lays are  of  this  type  but  they  can 
exist  in  a  momentary  relay  func- 
tion. In  either  case,  the  SPDT  re- 
lay can  be  either  momentary  or 
continuous,  From  an  operational 
point  of  view,  the  switching  is  the 
same  with  either  relay. 

Choose  your  relay  with  care, 
making  sure  it  will  Junction  at  the 
frequency  you  want  to  use.  Almost 
all  SMA  type  miniature  relays  that 
I  have  come  across  will  handle 
modest  power  in  the  1 0  watt  range, 
up  to  and  including  10  GHz,  with 
little  problem.  .An  ohmmeter  test  for 
operation  might  show  good  results, 
but  a  loss  test  at  the  RF  frequency 
you  intended  to  use  will  show  if  it 
is  usable  or  not. 


Well,  there  you  have  some  of 

the  considerations  that  we  have 
used  to  construct  our  transceivers. 
None  of  these  units  is  a  real  pow- 
erhouse transceiver,  but  they  do 
function  and  have  all  made  con- 
tacts that  were  quite  respectable. 
1  hope  that  they  show  you  that 
these  rigs  are  not  too  cumbersome 
to  construct,  and  that  they  can  be 
repeated  with  other  types  of  com- 
ponents  that  you  might  have  on 
hand.  That's  the  main  thrust:  Con- 
struct a  rig  for  your  frequency  and 
put  it  on  the  air. 

Sure,  I  could  sell  you  some- 
thing just  like  all  the  other 
supply  houses*  even  though  I 
work  out  of  my  home.  However, 
my  venture  into  amateur  electron- 
ics is  for  fun  and  enjoyment,  and, 
hopefully,  to  help  you  get  some- 
thing off  the  ground  and  on  the 
air.  I  can't  say  it  enough:  Use  your 
junk  box,  and  always  keep  an  eye 
out  for  new  items  to  add  to  it.  A 
well-stocked  junk  box  will  help 
you  hold  down  costs  on  projects. 

Letters  and  comments 

Just  one  for  the  road  this 
month:  From  time  to  time  1  am 
asked  to  design  some  big  project 
gratis.  In  some  cases  this  involves 
some  basic  idea  with  which 
someone  wants  help.  Some  have 
far-reaching  implications,  as  in 
the  case  of  (no  names  here)  who 
wanted  me  to  design  a  ^worst- 
case  engineering  nightmare  type 
of  radar  for  aircraft  collision 
avoidance,"  Well,  I  assigned  that 
request  to  the  round  file  for  obvi- 
ous reasons  and  liability  ques- 
tions. Recently,  however,  a  friend 
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gave  me  the  solution  to  the  de- 
sign problem.  I  thought  it  worth 
repealing. 

The  solution  to  the  worst-case 
radar  aircraft  avoidance  sysiem  is 
as  follows:  "You  should  have 
pointed  (him)  towards  new  opti- 
cal passive  laser  technology,  A 
non-coherent  diffuse  electromag- 
netic wave  source  in  the  terrahertz 
region.  This  is  used,  together  with 
a  detector  connected  to  a  neural 
network,    to    determine    the 


presence  of  objects.  Triangulation 
from  two  detectors  is  used  to  es- 
timate distance," 

So  simply  put  and  with  flair.  I 
love  it! 

Well,  that's  it  for  this  month.  1 
will  continue  on  the  quest  for  con- 
verters for  our  microwave  region, 
and  stay  with  simplicity  as  best  as  1 
can,  Best  73  Chuck  WB6TGP 
clhough@aol.com  (soon  to  change 
to  Pacific  Beil  Internet  Services).  B 
Turn  pogefor  Fig.  3- 
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Fig.  2,  RF  coaxial  .witching  using  individual  RF  receive  preamplifiers 
and  separate  RF  power  amplifier  devices. 
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Fig*  3,  Switching  system  using  a  transfer  relay  and  a  single  RF 
amplifier,  used  for  receive  and  low  power  transmit  applications.  This 
is  the  next  step  up  /rem  the  basic  mixer- fillet -only  approach  in 
mic  to  i  \a  \  re  not  is  \  wfet's , 


Never  s by  die 

Continued  from  poge  55 

their  business  incubator  pro- 
gram, which  won  the  prize  as 
the  best  in  the  country  for  I W5,  | 
But  I  couldn't  Tight  ihe  total 
domination  of  the  faculty's  pres- 
tige game.  I  didn't  want  titles 
and  battle  ribbons  to  wear,  I 
wanted  results.  Well,  I  got  a  few. 
bul  jusl  a  fraction  of  what  Vd 
hoped  for. 

Then  there  was  nw  adventure 
with  the  trustees  of  Central  New 
England  College,  where  as  a  con- 
sultant I  tried  lo  help  them  reorga- 
nize before  t|  was  too  late,  The 
faculty  fought  every  inch  of  the 
way,  and  won.  The  result  was  that 
the  college  folded  and  everyone 
lost. 

It  was  a  simitar  story  at 
Hawthorne  College,  only  this 
time  it  was  the  students  who 
called  me  as  a  consultant  lo  try 
and  save  their  college.  Heck,  I 
came  close  lo  buying  the  college 
just  so  I  could  make  it  into  a 
model  of  what  a  college  could 
be,  with  zero  tuition  and  no 
government  support.  But  the 
entrenched  faculty  prestige 
mindset,  supported  firmly  hv 
the  accreditation  bureaucracy, 
made  me  back  off-  The  college 
folded. 

Universities  should  make  a 
fundamental  decision.  Are  ihey 


going  to  be  R&D  laboratories,  or 
teaching  institutions?  The  two 
haven't  mixed  successfully  yet. 
Their  goals  are  just  too  far  apart. 
I  went  to  college  because  that 
was  what  anyone  who  could  af- 
ford it  was  supposed  to  do  and  I 
didn't  know  any  better.  1  almost 
totally  wasted  four  years,  That 
was  50  years  ago.  when  colleges 
weren't  as  bad  as  they  arc  today* 
and  I'm  still  grumbling.  It's  in- 
teresting that  few  successful  en- 
trepreneurs (according  to  an  Inc. 
magazine  survey)  bothered  to  so 
to  or  finish  college,  thus  putting 
themselves  a  fewT  years  ahead  of 
college  grads  in  the  workplace. 
Well,  you  can  get  more  details 
on  my  philosophy  for  making 
money  in  my  $5  booklet  on 
Making  Money,  A  Beginners 
Guide.  Is  Bill  Gales  a  college 
grad?  Steve  Jobs?  Jusi  to  name 
two  billionaires  that  J  happen  to 
know  personally.  You  bet  they're 
not. 

Rock 

Amateur  radio,  in  addition  to 
providing  my  life  with  adven- 
ture, has  also  helped  me  get 
work — which  can  (and  should) 
also  be  an  adventure.  In  this  case 
it  was  Graham  Claytor  W2MYL. 
one  of  my  fellow  RTTY  pioneers 


Continued  on  page  79 
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Phtinc  HI  HI  174-7 373  or  &03-924^M*5S.  FAX  60VJ24-3615,  of  see  imfcf  form  on  page  SS  lur 
ordering  tnfonxmlicHi. 


The  Last  Skeptic  of  Science 
hy  Rene.  We  all  know  there  have 
been  a  bunch  of  ice  ages,  right? 
Wrongo,  says  Ren6l  And  that  the 
moon  causes  the  tides.  That  vol- 
canoes are  caused  bv  magma 
leaking  from  the  earths  core. 
That  ihe  transmutation  of  ele* 
mems  is  difficult.  That  the  earth, 
with  it's  iron  core  is  a  big  mag- 
net. Plus  a  bunch  of  other  blas- 
phemies, which  RentS  disproves 
most  convincingly.  Heck,  we  all 
know  that  two  materials  of  dif- 
ferent weight  wilt  fall  at  the  same 
speed  in  a  vacuum,  Galileo 
proved  that  once  and  for  all. 
Could  Galileo  have  been  wrong? 
You  betcha.  Rene'  spins  out  one 
after  another  of  thoroughly  ac- 
cepted scientific  truths  and  slays 
them.  Boy,  will  you  have  things 
to  talk  about  after  reading  this 
baby!  1 79p,  81/2x11.  Order  SK 
$25  from  Radio  Bookshop. 


NASA  Mooned  Vintrica  b\ 
Rcne\  The  proposition  that  the 
Apollo  flights  were  all  faked  and 
NASA  never  got  anyone  to  the 
moon  is  patently  ridiculous.  Tm 
still  waiting  to  hear  from  anyone 
w  ho  lias  read  this  book  and  still 
believes  the  moon  landings 
weren't  the  biggesi  hoax  in  his- 
tory, Rene  has  done  his  home- 
work  thorough! \  and  cites  30 
darned  good  reasons  why  he 
thinks  we've  all  been  lied  to, 
176p,  8V:  xlh  Order  NA  $25 
from  Radio  Bookshop. 


Cold  Fusion.  Look,  you  ig- 
nored mv  blandishments  to  gel 
involved  with  repeaters,  which 
would  have  led  you  inlo  getting 
rich  via  cellular  telephones.  Then 
you  ignored  my  picas  to  get  in- 
volved with  personal  computers. 
So  you're  not  a  Bill  Gates.  Paul 
Allen,  or  Steve  Jobs.  You  can*t 
say  I  didn't  try.  The  next  biggie 
is  going  to  be  cold  fusion.  You 
can  get  an  Overviewr  report  on 
the  subject  for  $2  (order  CFO  i 
from  Radio  Bookshop.  Or  you 
can  jump  in  and  subscribe  for  1 2 


issues.  The  special  73  subscriber 
rate  is  $75  instead  of  $98.  Warn- 
ing, some  of  the  articles  are  tech- 
nical, some  are  on  experimental 
systems,  Order  CF-sub  from 
Radio  Bookshop,  Motorola  and 
Bechtel  are  already  jumping  in 
on  this  new  technology,  yet  the 
leading  American  researcher  in 
the  field  had  his  lab  in  his  ga- 
rage and  had  less  than  $5,000  in- 
vested. He's  now  working  for 
Clean  Energy  Technology  Inc. 
(CET1). 

The  Book  List  bv  Wavne 
Green.  This  is  a  list  of  83  books 
thai  I  say  you  are  absolutely 
crazy  if  you  don'l  read.  And  none 
of  this  "1  don't  have  time  to  read" 
crapola.  These  books  are  the  best 
books  Tve  found  in  a  whole 
bunch  of  fields.  Many  were  rec- 
ommended by  readers  as  being 
top  notch.  It's  time  to  become 
educated  on  health  matters,  our 
school  system,  our  corrupt  gov- 
ernment, history,  science,  com- 
municating with  plants  and 
animals,  child  development,  the 
occult,  and  so  on,  Order  BL  $5 
from  Radio  Bookshop. 


AIDS  Cure,  Can  a  simple  S 19 
electrical  (for  the  parts)  gadget 
you  should  be  able  to  build  in  an 
hour  cure  ihe  dread  'incurable" 
AIDS  virus?  Plus  clean  out  any 
other  virus,  microbe,  yeast,  para- 
site, or  fungus  in  the  blood?  This 
approach  was  discovered  by  the 
Albert  Einstein  College  of  Medi- 
cine and  then  kept  secret.  The 
medical  industry's  worst  night- 
mare is  a  cheap  cure  for  expen- 
sive  diseases.  Are  tens  of 
thousands  of  people  dying  un- 
necessarily? This  has  the  origi- 
nal Beck  device,  plus  a  reprint  of 
the  May  73  Miller  unit.  Can  this 
even  cause  a  weight  loss  for  fat- 
ties? And  can  the  magnetic  pulse 
unit  used  to  zap  the  HIV  virus  out 
of  lymph  glands  be  used  to  re- 
grow  male  pattern  baldness?  Or- 
der AIDS  $10  from  Radio 
Bookshop. 
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The  Junk  Box  Power  Supply 


A  short  course  on  power  supplies. 


Don  Crowder  N5TWH 

Central  Texas  C  &  E 

P.O.  Box  349 

Kingstand  TX  78639 


Every  time  you  turn  around  these 
days,  it  seems  you  need  a  power 
supply.  The  kids  have  dozens  of 

electronic  toys  and  we  adults  have  more 
than  a  few  of  our  own  thai  use  lots  of  ex- 
pensive batteries.  All  these  gadgets  seem 
to  have  jacks  on  them  for  external 
power,  but  the  little  wall  transformer 
type  power  supplies  are  expensive  in 
their  own  right.  Luckily,  most  of  us  have 
junk  boxes  full  of  transformers,  diodes. 
capacitors,  and  transistors.  The  experi- 
menters' books  and  magazines  are  full  of 
power  supply  circuits  but  most  of  them 
are  built  around  one  or  another  inte- 
grated circuit.  Granted,  these  are  excel- 
lent circuits,  but  "chips"  have  tots  of 
legs,  they  cost  more,  lake  more  lime  to 
assemble  and  test,  and  you  never  have 
the  right  chip  in  your  junk  box  anyway. 

Well,  here's  a  nice,  simple,  discrete 
transistorized  regulator  that's  usable  be- 
tween 3  and  24  volls  and  which  can  be 
assembled  in  a  couple  of  hours  or  less. 


Since  none  of  the  component  specifica- 
tions or  values  are  critical,  you  probably 
already  have  the  parts.  There's  more 
here,  however,  than  a  neat,  easy  power 
supply.  This  is  a  pretty  good  short  course 
on  power  supplies  in  general,  and  you 
may  even  learn  a  trick  or  two. 

The  transistors 

The  whole  electronics  industry  uses 
\  TE  numbers  for  replacement  transis- 
tors so  these  numbers  are  shown  (see 
Fig.  1)T  but  you  can  look  up  the  number 

of  I  he  transistor  you  happen  to  have  and, 
if  it  crosses  to  the  NTE  number,  it's  us- 
able (that's  called  a  back-cross).  If  you 
don' i  have  a  cross  reference  book,  then 
call  your  local  parts  distributor  and  beg. 

The  zener  diode 

The  zener  value  should  be  2  volts 

larger  than  the  desired  output  voltage.  Ze- 
ner values  can  he  increased,  in  increments 


of  .6  volts,  by  placing  them  in  series 
with  ordinary  diodes  (like  the  1N4000 
series)  installed  in  opposite  polarity.  For 
example,  where  an  output  of  9  volts  is 
desired,  requiring  an  1 1  volt  zener,  lel*s 
say  that  all  you  can  find  in  the  junk  box 
is  a  9.1  volt  zener  You  can  add  three  or- 
dinary silicon  diodes  to  get  a  value  of 
10.9  volts,  which  ought  to  be  close 
enough  to  serve.  The  zener's  power  rat- 
ing is  unimportant  (see  Fig.  2). 

The  transformer 

Even  serious  technicians  can't  always 
figure  out  which  of  the  odd  transform- 
ers, in  that  box  out  in  the  garage,  are 
suitable  for  a  given  voltage  and  current 
requirement,  hut  with  some  common 
sense  and  practical  knowledge,  you  can 
make  a  fairly  close  "guesstimate." 

First,  you  need  an  old  appliance  cord 
fin  good  shape)  with  insulated  clip  leads 
on  the  end  opposite  the  plug.  Before 
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Fig.  1*  Schematic  diagram  of  the  Junk  Box  Power  Supply  regulator  circuitry. 
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Fig.  2.  The  value  of  a  zener  diode  can  be  easily  increased  by  the 
addition  of  several  ordinary  rectifiers. 

testing  an  unknown  transformer,  use  an 
ohmmcter  (R  x  ])  to  determine  which 
wires  represent  separate  windings  (by 
checking  continuity)  and  note  which 
windings  exhibit  resistance  over  KM) 
ohms.  The  windings  with  higher  resis- 
tance can  be  safely  treated  as  the  pri- 
mary ones.  Secondary  windings,  in  the 
voltage  range  we  are  seeking,  normally 
exhibit  very  low  DC  resistance  (on  the 
order  of  2  to  20  ohms).  If  possible,  it's 
best  to  avoid  transformers  with  multiple 
windings.  Unused  vundings  are  not  es- 
thetically  pleasing,  cause  confusion,  and 
generally  make  a  person  nervous. 


The  filtered  raw  DC 
obtained  from  this 
transformer,  assuming 
the  use  of  a  single  di- 
ode (half- wave  recti- 
fier) or  a  bridge 
rectifier,  will  be  1.414 
limes  the  measured  AC 
voltage.  In  the  case  of  a 
full- wave  rectifier,  the 
filtered  raw  DC  is  re- 
duced by  half.  For  ex- 
ample, a  12.6  volt  (AC) 
transformer  feeding  a 
half- wave  or  bridge 
rectifier  will  yield  12.6 
x  L414,  or  about  17.8 
volts  DC  at  the  filter 
capacitor  where  a  cen- 
ter tapped  12.6  volt  AC  transformer 
feeding  full-wave  rectifiers  will  yield 
17.8  /  2t  or  aboul  8,9  volts  DC  at  the 
filter  capacitor  (see  Fig.  3). 


desired  regulated  output  voltage.  The 
transformer's  current  ruling  is  approxi- 
mately 3  amps  (regulated  at  half  the 
raw  DC  value)  and  this  method  is  lin- 
ear (half  the  size  of  a  fist  ought  u>  be 
good  for  around  L5  amps;  twice  that 
si/c  for  around  6  amps)  but  it  only  ap- 
plies to  transformers  with  a  single  sec- 
ondary. I  know  this  method  sounds 
silly,  but  a  crusty  old  super-lech  once 
decreed  "Mess  not  with  that  which 
works."  ("Mess71  was  not  the  word  he 
used.)  Thus  was  born  Dirty  John's 
Axiom,  because  of  which  hundreds  of 
young  fellas  have  been  better  off.) 

Design  and  Construction 

The  type  of  rectifier  diodes  used  is 
unimportant  as  long  as  their  voltage 
and  current  ratings  arc  sufficient  for 
the  circuit's  needs.  If  a  bridge  rectifier 
is  used,   it   isn't  necessary  to  find  a 


Testing  the  transformer 

Before  plugging  it  in,  connect  the 
power  cord  to  the  primary  and  a  meter  to 
the  secondary  (set  for  AC  volts  and,  ini- 
tially, a  scale  around  100  volts).  Plug  in 
the  cord,  adjust  your  meter  scale,  and 
make  a  note  of  the  AC  vol  luge,  then 
(safety  first}  immediately  unplug  the 
cord.  Your  "garden  variety"  multimeter, 
analog  or  digital  reads  RMS  voltage. 


"This  is  a  pretty  good  short  course  on  power  supplies 
in  general f  and  you  may  even  learn  a  trick  or  two/9 


As  a  rule,  (he  filtered  raw  DC  should 
be  close  to  twice  the  desired  regulated 

output  for  optimum  usable  output  cur- 
rent. The  17.9  volt  raw  DC  in  the  pre- 
ceding example  would  be  ideal  for  use 
in  a  9  VDC  regulator,  but  usable  at  6 
VDC,  with  increased  heat  generated  in 
the  circuit,  or  equally  usable  at  12 
VDC  with  reduced  output  current  ca- 
pability. To  estimate  the  current  capa- 
bility of  a  given  transformer,  get  a 
large  assortment  of  high-power  resis- 
tors, hook  an  amp  meter  to  the  filtered 
output,  and  clip  resistors  across 
the  circuit  in  whatever  combination 
causes   the   raw    DC   to  load   to   the 


fancy  single  unit  molded  bridge  as- 
sembly; scrounge  up  four  suitable  di- 
odes and  build  your  own.  A  fused 
output  lead  is  advisable,  with  the 
fuse's  ampere  ruling  selected  to  be 
around  twice  the  expected  output  load. 
This  circuit  is  good  for  a  maximum 
output  current  of  around  5  amperes.  To 
increase  Ihe  current  capabilit\  to  8  am- 
peres, connect  Q2  to  a  good  heat  sink 
and  use  two  identical  transistors  in 
parallel  for  Q3.  The  output  pass  tran- 
sistor. Q3,  must  be  installed  on  a  heat 
sink  and  have  adequate  ventilation.  In- 
stallation, and  subsequent  servicing  of 
Q3  can   he   made  easier  by   using  a 
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Fig.  3,  The  three  possible  configurations  of  rectifier  circuit:  Choose  one  based  on  the  transformers  and  rectifiers  you  have  available, 
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socket.  If  two  output  pass  transistors  are 
used,  they  can  be  effectively  equalized 
by  installing  them  three  or  four  inches 
apart  on  the  heat  sink,  bridging  the  emit- 
ters with  a  six-inch  piece  of  solid  #16  or 
#14  bare  copper  wire,  and  making  the 
emitter  connection,  from  Q2,  to  the  ex- 
act center  of  this  solid  wire  (this  can  also 
be  done  for  the  collectors  but  take  care 
to  locate  the  wires  well  clear  of  one  an- 
other}. Quick  and  easy  access  to  the  out- 
put can  be  accomplished  by  using  the 
two-pin  quick  disconnects,  found  in  auto 
parts,  hardware,  and  big  variety  stores* 
Remember  that  the  insulated  positive 
lead  goes  on  the  supply;  the  uninsulated 
positive  lead  goes  on  the  jumper  for 
whatever  gadget  you're  powering  (see 
Fig.  4).  This  configuration  prevents  an 
uninsulated  live  contact  from  coming  in 
contact  with  ground. 

If  you  don't  have  a  single  large  elec- 
trolytic suitable  for  ihe  filter  capacitor 
(CI)  you  can  use  several  smaller  values, 
since  capacitors  in  parallel  arc  additive, 
to  build  up  the  desired  value.  Resistor 
Rl  is  a  bleeder  resistor  that  serves  to  dis- 
charge the  filter  capacitor  when  the  cir- 


Parts  List 

Q1:2N2222A(NTE123) 

Q2:2N5296(NTE152) 

Q3:2N3055(NTE130) 

Capacitors 

CI:  Electrolytic;  10,000  micro- 
farads, or  larger,  rated  for  at 
least  twice  the  raw  DC  voltage. 

C3  and  C5:  Electrolytic;  mini- 
mum 100  to  500  microfarads, 
rated  for  at  least  twice  the  de- 
sired regulated  voltage. 

C2,  C4,  and  C6:  Non-polar,  ce- 
ramic. Mylar™,  or  polyester; 
.005  to  .1  microfarads,  rated 
for  at  least  50  volts  or  belter 

Zener  diode 


TO  POWER 
SUPPLY 


cuit  is  turned  off  and  should  be  rated  for 
at  least  a  half  watt,  but  the  other  resistors 

in  the  circuit  can  all  be  quarter- watt. 


Fig.  4,  The  proper  configuration  of  (he  two- 
pin  quick-disconnect  connector. 

If  current  demand  below  500  mA  is  re- 
quired, simply  reduce  capacitor  values 
by  one  third  and  use  2N2222As  for  all 
three  transistors. 

Remember,  the  batteries  you  save  will 
feel  like  money  in  your  pocket,  not  to 
mention  that  you'll  use  up  some  of  that 
stuff  you've  been  hoarding  in  your  junk 
box  for  the  last  decade  or  two,  and  (here 
you  must  imagine  a  string  orchestra 
playing  something  stirringly  patriotic) 
on  account  of  those  unused  batteries  not 
going  into  a  landfill,  you1!!  be  helping 
promote  a  cleaner  planet  as  well  as  a  bet- 
ter way  of  life  for  America.  (Truth, 
justice,  and  the  Hamerican  way.) 


Never  shv  die 

Continued  from  poge  76 

iukI  the  vice  president  of  Pacific  Gas 

and  Electric,  who  gpt  me  a  great  job. 
The  president  of  the  company's  wife 
needed  a  general  manager  for  her 
Musk  Research  Foundation.  My 
background  in  both  music  and 
as  a  professional  psychotherapist 
clinched  the  deal, 

One  of  my  responsibilities 
was  to  organize  and  run  monthly 
meetings  which  were  attended 
by  some  of  the  lop  psychiatrists, 
psychoanalysts,  and  psycholo- 
gists in  the  New  York  City  area. 
At  these  meetings  these  profes- 
sionals discussed  the  research 
that  had  been  done  an  the  use  of 
music  in  psychotherapy. 

The  end  result  of  this  was  that 
I  wrote  a  hook  which  the  Foun- 
dation proudly  published.  Music 
and  Your  Moods.  My  first  book! 

Now,  let's  leap  to  1996,  under- 
standing that  I  have  a  pretty  good 
background  in  both  music  and  psy- 
chiatry, and  a  recent  scientific  report 
thai  made  a  lot  of  sense  to  me, 
You* re  aware  that  our  bodies  have  a 
number  of  sympathetic  frequencies 
that  are  used  during  biofeedback 
Well  it  turns  out  (surprise  I)  that  our 
bodies  (minds)  also  are  sensitive  to 
rhythms. 


In  experiments  done  on  both 
rats  and  people*  classical  music 
has  enhanced  learning.  Rats,  for 
instance,  exposed  to  classical  mu- 
sic learned  to  figure  out  and  re- 
member mazes  43%  better  than  a 
control  group.  Another  group,  ex- 
posed to  rock  music,  came  in  at 
85%  below  the  control  group. 
Which  may  help  to  explain  the 
phenomenal  increase  in  attention 
deficit  disorder  in  children  in  the 
last  couple  generations. 

If  you've  read  Chris  Bird's 
Secrets  of  the  Soil*  like  I  asked 
you  to  (it's  on  my  list  of  books 
you're  crazy  if  you  don't  read), 
you  know  that  farmers  who  play 
music  for  their  crops  get  larger, 
belter  lasting  crops  and  have 
fewer  problems  with  pests.  Clas- 
sical music,  that  is.  When  rock 
V  roll  is  played  the  plants  are 
stunted  and  the  fruits  and  veg- 
etables of  much  poorer  quality. 

Well,  Vm  glad  to  see  scien- 
tific, controlled  tests  agree  with 
my  intuition.  For  some  reason 
I've  always  liked  classical  music 
and  disliked  rock.  That's  prob- 
ably whafs  responsible  for  my 
attention  surplus  disorder.  No, 
we  never  had  any  classical  mu- 
sic around  the  house  when  I  was 
young.  My  first  exposure  was 
Continued  on  poge  87 
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Built  It  Myself! 


An  easy  weekend  project— build  a  variable-voltage  power  supply. 


L.  VanProoyen  K8KWD 

8330  Myers  Lake  NE 

Rocktord  Ml  49341 


Although    mosi    of   us    have    a 
couple  of    I2-volt  power  sup 
plies  around,  they  usually  wind 

up  being  dedicated  to  permanent  duty. 
Most  of  us  need  a  power  source  with 
fairly  good  voltage  regulation  for 
projects  we're  working  on,  and  I  fre- 
quently need  some  odd  voltage  like  5  or 
9  volts.  So  I  built  a  supply  thai  provides 
DC  voltages  between  3V  and  16V  at  up 
to  5 A.  and  if  s  small  and  light  enough  to 
be  portable.  If  s  turned  out  to  be  a  very 
handy  supply  for  general  bench  use. 

The  circuit 

I  used  an  LM317T  three-terminal  ad- 
justable voltage  regulator  to  control  a 

power  transistor  that  regulates  the  output 
voltage  level.  It's  a  simple  circuit,  but 
quite  effective  in  providing  a  stable  out- 
put voltage  over  a  wide  current  range. 


The  LM3I7T  is  capable  of  handling  up 
to  L5A  by  itself  By  adding  a  power 
transistor  the  current  regulating  capabil- 
ity of  the  circuit  is  effectively  multiplied 
several  fold.  In  this  case,  with  a  2N3055. 
this  regulator  circuit  can  safely  handle 
up  to  10A  (the  maximum  rated  collector 
current  for  a  2N3055  is  typically  15A). 
The  circuit  is  shown  in  Fig  J. 


defunct  piece  of  consumer  electronics 
(e.g.,  a  VCR  or  old  transistor  TV)  might 
be  an  excellent  source.  Obviously,  the 
voltage  and  current  capabilities  of  the 
supply  will  depend  im  the  transformer 
you  have  available- 

I  used  a  10k,  10-lurn  pot  for  voltage 
control  because  I  happened  to  have 
one,  but  any  5k  to  1 5k  pot  will  work. 


A  defunct  piece  of  consumer  electronics 
might  be  an  excellent  source" 


The  maximum  current  a  supply  like 
this  can  deliver  is  mainly  limited  by  the 
transformer,  I  used  one  rated  for  25V  at 
4A  continuous  duty  because  1  had  it  ly- 
ing around.  Any  available  transformer 
with  a  secondary  winding  of  18  to  25 
VAC  at  2  or  more  amps  will  work,  A 
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Fig.  L  The  variable  voltage  utility  power  supply  circuit. 
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Pots,  together  with  dials  similar  to  the 
one  I  used,  turn  up  frequent  1\  at  Ilea 
markets.  I  wanted  to  limit  the  variable 
range  of  my  supply  to  be  wilhin  the 
range  of  the  meter  I  used,  a  I5V  job, 
so  I  added  a  half-watt  6,8k  resistor  in 
parallel  with  the  pot  to  get  the  desired 
adjustable  range.  You  can  experiment 
with  this  resistor' s  value  to  tailor  the 
range  you  want.  The  meter  is  a  stock 
item  at  Mouser™.  but  any  meter  can 
he  made  to  work. 

The  remainder  of  the  circuit  is  fairly 
conventional.  I  used  discrete  rectifier  di- 
odes in  a  bridge  circuit,  but  a  full- wave 
bridge  rectifier  assembly,  such  as  the 
Mouser  unit,  could  also  be  used,  so  long 
as  you  select  one  with  adequate  current 
and  voltage  ratings.  The  filter  circuit 
comprises  two  4,700  |llF  capacitors,  one 
at  the  bridge  and  the  other  at  the  output. 
It  provides  a  respectively  low  ripple  out- 
put. If  you  need  a  supply  with  even 
lower  ripple,  add  more  capacitance. 

The  application  notes  on  the  LM317T 
advise  adding  a  0,1  |JF  bypass  capacitor 
at  V.  ,  and  1 .0  uF  at  V  (pins  I  and  2,  re- 
spectively).  1  used  35  W  VDC  tantalum 
capacitors  tor  this;  however,  these  are 


not  essential.  They  provide  for  general 

circuit  stability  and  good  ininsient  re- 
sponse characteristics — traits  i  wanted 
for  my  supply.  The  application  notes 
also  show  a  nominal  240-ohm  value  for 
the  resistor  between  pins  2  and  3  of  the 
regulator  IC  hut  I've  found  a  standard 
220-ohm  resistor  works  fine. 

Construction 

The  enclosure  shown  in  Photos  A  and  B 
is  one  marketed  by  Radio  Shack™,  hut  an 
adequate  one  can  also  be  ordered  through 
Mouser  <#563-CU-301 1  A,  for  example). 

The  la)  out  is  up  to  you.  I  wanted  bind- 
ing posts  on  the  front  panel,  but  you  may 
prefer  them  on  the  rear.  Again.  Mouser 
stocks  several  types  of  binding  posts, 
and  I've  seen  them  at  Ilea  markets. 

The  regulator  and  power  transistor 
should  be  mounted  on  some  kind  of  heat 
sink.  Also,  if  you  use  a  bridge  rectifier  as- 
sembly, it  may  require  heat-sinking  loo,  I 
used  an  %*L"  bracket  made  from  a  piece  of 
scrap  aluminum,  visible  in  Photo  Bt  This 
has  proven  just  fine  v\  here  the  average  cur- 
rent runs  2  to  3  amps.  You  might  want  to 
use  a  standard  heat  sink  if  you  intend  to 
run  higher  average  currents  for  extended 
periods.  This  could  be  mounted  on  the  rear 
panel  Heat  sinks  and  mounting  hardware 
kits,  including  mica  insulators,  etc.*  are 
stocked  by  Mouser, 

I  included  a  rear-panel  fiise  holder  and  a 
front-panel  pilot  lamp  and  power  switch 
as  accessories,   and  used   a  three- wire 


Photo  A.  K8KWDYs  variable  voltaic  utility  power  supply. 


Operation 


grounded  AC  line  cord.  These  items 
definitely  **junk  box**  parts — use  whatever 
you  have  on  hand,  Just  make  sure  the 
lamp  voltage  and  switch  current  ratings 
are  correct  for  this  circuit  The  wiring  is 
essentially  point-to-point,  using  a  couple 
of  five-lug  tie  points  to  mount  the  small 
components  associated  with  the  regula- 
tor circuit.  I  soldered  connections  di- 
recth  to  the  regulator  and  transistor  by 
bending  their  pins  into  lugs  with  needle- 
nosed  pliers.  After  completing  the  wir- 
ing, I  used  a  couple  of  tie- wraps  to 
neaten  the  job. 


I've  used  this  supply  for  a  variety  of 
things,  such  as  a  battery  charger  and  a 
temporary  power  supply  for  a  2  meter 
rig,  I  mainly  use  il  as  a  test  supply  when 
Vm  building  something  new.  It's  handy 
because  I  frequently  need  5,  9.  or  12 
volts,  etc,  and  I  simply  dial  it  in. 


Parts  List 

T1 

Power  transformer, 
120VACprL,  24 
VAC  @  4A  sec. 

(Mouser  553-F8-24) 

M1 

0-15  VDC  voltmeter 
(Mouser  39TM601, 

or  equivalent) 

Q1 

2N3055  (Mouser 
S11-2N3055) 

IC1 

LM317T  (Mouser 
511-LM317T) 

D1-4 

Rectifier,  6 A  @  50 
PIV  (Mouser  583- 
BR605)                              | 

C1-2 

4700  jiF  @  35  VDC 

(Mouser  539- 
SKR35V4700) 

C3 

1  *iF@35VDC 

tantalum  (Mouser 
539-SKR50V1.0) 

■ . 


Photo  B*  interior  view  of  the  power  supply,  showing  cmmrtHtion  details. 


C4 


0.1*iF@35VDC 

tantalum  (Radio 
Shack  272-1432) 


F1 ,  S1        Lamp,  as  available 
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Michael  J.  GeierKBlUM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  03458 

Still  stressed  out! 

Last  lime-,  wc  were  examining 
the  effects  of  the  three  kinds  of 
stress  that  damage  electronic 
gear:  mechanical,  electrical  and 
thermal .  This  time,  let's  take  a 
look  at  the  components  them- 
selves and  how  the  three  stresses 
affect  each  one. 

Semiconductors 

Mechanical  stress  is  rarelv  a 
factor  in  semiconductor  failure. 
You  can  throw  a  transistor  or  an 
integrated  circuit  across  the  room 
all  you  want,  and  it'll  still  work. 
That  wasn't  always  the  case. 
though.  Early  point-contact  de- 
vices and  germanium  parts  were 
mechanically  fragile,  but  that  era 
ended  around  30  years  ago. 
Today's  parts  are  quite  hardy.  You 
pretty  much  have  to  crush  mod- 
ern semiconductors  to  kill  them. 

Electrieal  stress  is  another  mat- 
ter! While  bipolar  transistors  will 
stand  plenty  of  abuse,  overvolt- 


Your  Tech  Answer  Man 

the  signals,  and  those  voltages 
may  not  be  entirely  predictable, 
as  in  the  SWR  example  above. 

Pulling  a  lot  of  power  through 
semiconductors  doesn't  directly 
destroy  them,  but  the  resulting 
heat  sure  can+  Probably  more 
semiconductors  are  blown  by 
their  own  heat  than  by  anything 
else.  Of  course,  small-signal 
stages  don't  make  significant  heat 
(at  least  unless  something  goes 
seriously  wrong),  because  the  cur- 
rents involved  are  quite  small;  so, 
at  today *s  low  circuit  voltages,  the 
resulting  power  in  watts  is  %rery 
tiny,  typically  in  the  milliwatts 
Output  stages  and  power  supph 
circuits,  though,  can  make  quite 
a  bit  of  heat.  Why  do  semiconduc- 
tors gel  hot?  it  comes  down  to 
resistance  and  efficiency:  all 
semis  have  some  resistance  (as 
does  anything  besides  a  supercon- 
ductor), so  none  is  completely 
efficient.  The  product  of  ineffi- 
ciency is  heat.  Analog  circuits,  in 
which  the  active  elements  are  of- 
ten in  their  linear  regions  (some- 
where between  fully  on  and  fully 
off),  arc  the  least  efficient,  be- 


"You  can  throw  a  transistor  or  an 

integrated  circuit  across  the  room  ail 

you  want,  and  it'll  still a-  " 


age  can  punch  holes  through  their 
junctions,  shorting  them  out,  All 
semiconductors  exhibit  this  fail- 
ure mode,  but  CMOS  and  FET 
parts  are  much  more  susceptible 
lo  it  than  are  bipolar^  Typically, 
"overvoltage"'  situations  occur 
when  inductance  is  involved,  such 
as  with  tuned  circuits  leading  to 
antennas  in  the  output  stages  oi' 
radio  transmitters;  that's  why 
SWR  is  a  problem  for  solid-state 
output  stages.  Another  common 
culprit  is  a  transformer  or  other 
coil  in  a  switching  power  supply. 
The  reason  inductance  causes 
trouble  is  that  it  can  transform 
current  into  voltage.  The  result  is 
that  voltages  can  be  present  which 
arc  actually  higher  than  the  powrer 
supply  voltage  used  to  generate 


cause  the  semiconductor  is  acting 
as  a  variable  resistor.  Digital  cir- 
cuits, which  turn  on  fully  satu- 
rated (as  far  as  they  can  go),  are 
considerably  more  efficient,  but 
even  they  produce  their  share  of 
heat.  That's  why  heal  sinks  are 
both  important  and  common,  and 
why  today's  big  microprocessors 
often  have  those  little  fans  on  top 
of  them. 

Externally  generated  thermal 
stresses  are  rarely  a  problem  for 
semiconductors,  I  suppose  it's 
possible  for  one  transistor  to  gen- 
erate enough  heat  to  damage  an- 
other one  mounted  on  the  same 
heat  sink,  but  it  certainly  isn't 
likely.  With  semiconductors, 
most  thermal  problems  result 
from  internal  heating, 


When  semiconductors  fail. 
they  can  become  either  open  or 
shorted.  Many  open  parts  end  up 
that  way  after  being  momentarily 
internally  shorted:  the  resulting 
"overcurrenf  then  overheats  the 
part  and  opens  the  junctions. 
Thai's  why  you  may  find  an  open 
transistor  and  a  blown  fuse  at  the 
same  lime! 


Capacitors 

There  are  so  many  kinds  of 
capacitors  that  it's  hard  to 
classify  them  all  as  the  same 
parts!  The  major  kinds,  in- 
cluding electrolytic,  ceramic 
and  plastic,  have  different 
characteristics,  both  in  operation 
and  failure. 


"Caps  shouldn't  get  hot! 


ff 


Resistors 

Mechanical  stress  sometimes 
fractures  power  resistors,  espe- 
cially when  they're  hot,  but  resis- 
tors arc  generally  hard  to  break. 
They  can  be  easily  snapped  when 
bent,  though,  as  they  are  rigid  and 
brittle,  much  like  glass  or  clay.  So, 
if  you  sil  on  your  HT,  expect  some 
broken  resistors.  (Of  course,  the 
PC  board  will  probably  be  so  far 
gone  that  it  won't  matter) 

Pulling  too  much  power  through 
a  resistor  is  the  easiest,  and  most 
common,  way  to  destroy  it.  In  lube 
gear,  resistors  actually  used  tocalch 
on  fire  now  and  then,  but  that's 
pretty  rare  today.  More  likely,  a  re- 
sistor killed  by  an  over-power  situ- 
ation will  show  some  blackening, 
and  it  may  even  be  cracked  in  half, 
but  it  won't  be  burned  to  a  crisp. 

It's  important  to  remember  that 
resistors  are  supposed  to  generate 
heat;  that's  the  natural  product  of 
resisting  current  flow.  Of  course,  it's 
not  the  heat  we  want,  it's  the  resis- 
tance itself,  because  it  limits  cur- 
rent flow  or  reduces  voltage.  But, 
we  can't  escape  the  heat-  Thai's 
why  resistors  are  rated  in  watts;  the 
heat  generated  is  directly  propor- 
tional to  the  power  t  in  watts )  going 
through  the  resistor. 

Resistors  arc  not  active  ele- 
ments, so  they  don't  cause  their 
own  demises,  at  least  not  very 
often,  In  the  vast  majority  of 
cases,  a  failed  resistor  means 
something  else  has  gone,  too, 
causing  a  short  circuit  that  pulls 
excessive  power  through  the  re- 
sistor. That's  an  important  clue  to 
remember  when  you're  servicing 
a  circuit  and  come  across  a  burned 
or  opened  resistor  uhcy  virtually 
never  fail  shorted  k  Look  for  the 
connected  semiconductor  and 
check  it  out;  either  it  or  something 
driving  it  wiU  be  shorted. 


Electrolytic  capacitors,  including 

tantalums,  use  a  thin  oxide  layer  to 
electrically  separate  the  two  sides. 
That  layer  gives  them  properties 
similar  to  those  of  semiconductors, 
particularly  where  mechanical  and 
electrical  stresses  are  concerned. 
If  s  pretty  hard  to  physically  dam* 
age  an  electrolytic  cap  unless  you 
step  on  it,  but  a  voltage  significantly 
higher  than  the  part's  rating  will 
punch  holes  through  the  oxide  and 
short  out  the  part.  Plenty  of 
electrolytic*  die  from  "overvolt- 
age". But.  don't  manufacturers  take 
the  voltage  rating  into  account 
when  the  circuits  are  designed?  Of 
course  they  do.  but  some  circuits 
exhibit  voltage  variations  that  ex- 
ceed the  caps'  ratings.  Also,  failure 
of  another  part  can  subject  a  capaci- 
tor to  voltages  not  anticipated  by  the 
circuit  designer.  For  example,  if  a 
5-  vol  t  regulator  shorts  out  and  feeds 
1 2  volts  to  a  circuit  intended  for  5 
volts,  some  6-voll  tantalum  caps 
may  get  blown  in  a  hurry.  In  ray 
experience,  regular  aluminum 
electrolyiics  are  quite  a  bit  more 
tolerant  of  short-term  overvoltagcs 
than  are  tantalums;  those  little 
things  short  out  very  easily.  I've 
seen  plenty  of  shorted  tantalums, 
even  in  circuits  where  the  voltages 
never  exceeded  the  caps'  ratings.  I 
consider  tantalum  caps  to  be  among 
the  least  reliable  parts  in  otir  prod- 
ucts. Whv  use  them?  Tile v  offer  lots 
of  capacitance  in  a  small  package, 
are  closer  to  their  rated  capacitance 
than  aluminum  caps,  and  are  stable 
over  time,  1  still  don't  like  the 
things,  simply  because  they  short 
out  so  often. 

Internal  heating  of  an  electrolytic 
capacitor  indicates  a  problem,  ex- 
cept in  very  rare  circumstances. 
Basically,  caps  shouldn't  get  hot! 
When  one  docs,  it's  probably  gel- 
ling ready  to  die.  Pve  seen  some 
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-lectrt>I v  1  k:s  in  switching  power 
supplies  that  got  noticeably  warm 
in  normal  operation,  but  even  ihey 

iidn  t  get  hot.  Usually*  a  hot  cap 

means  it's  leaking,  so  it's  acting 

like  a  resistor  If  you  see  a  hot  cap. 

change  iL  unless  you're  sure  it 

should  be  that  way, 
Extemall  v  generated  heat  can  kill 

electrolytic*,   though,   mostl\ 

through  drying  the  electrolyte  out 

of  them  over  a  period  of  years,  1*  ve 

seen  some  whose  capacitance 

slowly  went  down  until  the  cap 

couldn't  do  its  job,  because  it  was 

basically  an  open  circuit.  The  heat 

of  tubes   used   to  do   that   lo 

electrolytic*  all  the  time,  and  the 

caps  were  made  out  of  paper  in 

those  days,  making  the  problem 

even  worse.  With  today's  scaled 

aluminum  parts  and  cool  circuits, 

it  shouldn't  happen,  but  it  still  doe*. 

now  and  then.  The  dried-out  caps 

I've  seen  have  all  been  near  heat 

sinks  that  got  very  hot  in  normal 

operation,  tike  you  might  find  in  the 

output  stages  of  RF  and  audio 

power  amplifiers.  A  smart  designer 

will  keep  the  caps  away  from  the 

heat  sinks. 

Ceramic  cap**  are  among  the 
most  reliable  parts  in  existence. 
They  can  be  shattered  by  Strong 
force,  but.  unless  you  bend  one*  you 
won't  break  it  And.  unless  some- 
thing has  exceeded  their  voltage 
ratings,  you'll  probably  never  see 
a  bad  one.  I've  only  seen  two,  I 
think,  in  ail  die  years  I"ve  been  in 
electronics!  The  basic  design  is 
pretty  foolproof:  two  plates  sepa- 
rated by  a  ceramic  insulator.  It 
doesn't  take  much  thickness  for  the 
ceramic  to  withstand  pretty  high 
voltages,  Still,  some  small  ceramic 
caps  are  rated  at  around  only  50  volts, 
which  isn't  all  thai  high.  I've  never 
seen  a  shorted  ceramic  part,  and  the 
two  %  tpen  ones  r  ve  mn  into  ha\  e  h  itli 
had  mechanical  failures  where  the 
leads  connected  to  the  plates. 

As  with  all  caps,  internal  heat- 
ing should  not  occur  Some  ceramic 
caps  used  to  be  coated  with  a  wax- 
like substance  which  would  bubble 
if  the  cap  got  hot,  Modem  caps 
don't  use  the  stuff.  External  heal 
could  damage  a  ceramic  cap.  J  sup- 
pose, but  1  haven't  seen  it  happen. 
The  things  are  pretty  indestructible. 

Well,  I  think  we've  covered 
enough  for  one  column,  so  we'll 
continue  this  next  time.  Until  then. 
73  de  KB  I  I'M. 


Number  73  on  your  Feedback  carts 

Hhm  help 


We  axe  happy  to  provide  I  lam 
Help  Tree  on  a  space-available 
basis.  To  make  our  job  easier 
and  to  ensure  thai  your  listing 
is  correct,  please  type  or  print 
your  request  clearly,  double- 
spaced,  on  a  full  8-1/2"  x  I T 
sheet  of  paper,  Use  upper-  and 
lower-case  letters  where  appro- 
priate. Also,  print  numbers  care- 
fully. A  1,  for  example,  can  be 
misread  as  the  letter*  I,  U  h  or 
even  the  number  7.  Specifically 
mention  that  your  message  is  for 
the  Ham  Help  Column,  Please 
remember  to  acknowledge  re- 
sponses to  your  requests,  Thank 
you  for  your  cooperation. 


WANTED:  Manual  and  sche- 
matic for  an  RCA  8-channel.  3- 
band  crystal  scanner,  model 
16S300.  Please  contact  Glenn 
Torres  KB5AYO>  584  Central 
Are..  Reserve  LA  70084. 

WANTED:  Manual  for 
KENWOOD  2m  TR-2500  HT. 

Vm  particularly  interested  in  pro- 
gramming instructions.  Also,  I 
need  connection  instructions  to 
install  an  SS-32  S  MP  CTCSS 
Tone  Encoder  Board,  Will  pay  all 
costs.  Ron  Zemijak  N7LDQ*  I4(i 
Maude  S  Canyon.  Butte  MT 
59701.  Tel.  1406)  494-5453. 
Thanks. 

I     need     schematics     for 

HEAT!  I  KIT  SB300  and  SB400. 
Also  a  partial  manual  for  Model 
SB3I3.  Robert  Schlegel  N7B11. 
2302  2H6  Street  East,  Roy  WA 
98580* 

NEEDED:  Manual/schematic 
and  help  for  ROBOT  SSTV  Cam- 
era and  Monitor  70,  Also,  is  any- 
one out  there  using  an  AMIGA 
Computer  with  their  ham  radio? 
Tony  Bodo  WA9YOZ,  4623  E. 
25th  Ave.,  Lake  Station  IN  46405. 

WANTED:  A  copy  of  the  tube 
data  lest  chart  for  a  MERCURY 
Model  1101  Tube  Tester.  I  will 
gladly  pay  for  the  info.  Thanks, 
Bill  Axsom  K4GDL  2098  E  500 
N.Rushville  IN  46173. 


Number  83  on  your  Feedback  card 


Hrmsrts 


Andy  MacAllister  WA5ZIB 
14714  Knights  Way  Drive 
Houston  TX  77083 


New  Fuji  in  orbit 


On  Saturday,  August  17. 1996, 
Fuji-OS  CAR- 29  was  sent  into 
orbit  from  thcTanegashirna  Space 
Center  in  southern  Japan.  Our 
newest  Orbiting  Satellite  Carry- 
iri2  Amateur  Radio  was  launched 
on  a  Japanese  H-1I  rocket  with  the 
Advanced  Earth  Observing  Sat- 
ellite (ADEOS)  by  NASD  A 
(Japan's  National  Development 
Agency),  F-Q-29  is  performing 
well.  It  has  both  digital  and  ana- 
log Mode  *T"  transponders  and 
promises  to  be  an  exciting  addi- 
tion to  the  hamsat  fleet. 

The  rocket 

NASDA  has  been  in  the  space 
business  since  1975.  The  latest 
and  largest  production  launch  ve- 
hicle is  called  the  H-  II.  developed 


Amateur  Radio  Via  Satellites 


to  meet  the  demands  for  large 
spacecraft  of  the  I  WOs.  It  is  a 
two-stage  vehicle  capable  of  de- 
livering a  two-ton  satellite  to  geo- 
stationary orbit. 

The  first  HI  I  rocket  was 
launched  in  early  1 994  carrying 
the  Orbital  Re-entry  Experiment 
(OREX)  and  other  smaller  pay- 
loads.  Later  that  year  the  Engi- 
neering Test  Saiellite-VI 
JETS- VI)  was  placed  in  orbit  by 
the  second  H-II  rocket.  The  third 
H-Il  test  vehicle  also  carried  mul- 
tiple pay  loads  and  was  launched 
in  March  1995,  One  of  ihc  pay- 
loads,  the  Space  Flyer  Unit 
I SPU),  operated  as  an  orbital  un- 
manned laboratory  for  various 
experiments.  It  was  retrieved  us- 
ing the  robot  arm  on  the  Space 
Shuttle  Endeavour  by  astronaut/ 
mission  specialist  Kotchi  Wakatu. 

Fuji-OSCAR-29  went  to  orbit 
on  the  fourth  H-Il  vehicle.  This 
version  of  the  H-Il  included  two 
Small  Solid  Boosters  (SSB)  on 
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the  first  stage  to  accommodate  the 
pay  toad  weight  and  a  large  fair- 
ing around  the  satellites.  The 

liquid -fuel  rockets  for  both 
stages  use  liquid  hydrogen  and 
oxygen.  The  H-II  launcher  with 
pay  load  .stands  around  1 50  feet, 
just  a  bit  shorter  than  the  Space 
Shuttle  with  external  fuel  tank. 

ADEOS 

The  ADEOS  satellite  is  the 
largest  satellite  Japan  has  ever 
developed,  weighing  approxi- 
mately 3,5  tons.  While  the  11-11 
rocket  system  can  place  two  tons 
in  geostationary  orbit,  it  is  also 


JAS-2,  FUJI-3,  F-O-29 

Prior  to  launch,  the  new  Japa- 
nese hamsal  was  called  JAS-2, 
After  launch  it  became  Fuji -3, 
Its  two  predecessors  were  called 
JAS-lAand  JAS-  IB  before  their 
launch*  and  Fuji-1  and  Fuji-2  af- 
ter Launch.  The  addition  of  the 
"OSCAR"  designation  was 
made  later.  Project  OSCAR  in 
California  built  the  first  ham- 
radio  satellite  over  35  years  ago. 

OSCAR- 1  transmitted  a  simple 

CW  beacon  on  2  meters  for  a 
lew  weeks  until  re-entry.  Fuji- 
OSC  AR-29  has  a  complex  array 
of  computer  systems  and  radio 


JA  Downlink       435,9(30  to  435.800  MHz 


a 


The  H-ll  launcher  with  pay  load  stands 

around  150  feet,  just  a  bit  shorter 

than  the  Space  Shuttle.  *■ 


capable  of  sending  nearly  four 
tons  to  this  mission  *s  target  or- 
bit, 800- km  high,  and  sun-syn- 
chronous. After  full  deployment. 
ADEOS,  with  its  solar  array,  has 
a  wingspan  of  nearly  100  feel. 
The  main  body,  with  antennas 
and  sensors  extended,  is  nearly 
35  feet  long  and  22  feet  thick. 

The  main  objectives  of 
ADEOS  are  to  acquire  global 
environmental  data,  develop  and 
verify  the  operation  of  the 
Ocean  Color  and  Temperature 
Scanner  (OCTS)  and  the  Ad- 
vanced Visible  and  Near-Infra- 
red Radiometer  t  AV  MR),  and  to 
demonstrate  a  recently  devel* 
oped  inter-satellite  data  relay 
system,  ADEOS  has  a  design 
life  of  three  years. 


Radio  Bookshop 


WO-274-7373  or  G0192+OU5S.  FAX 
gB-92448 !  *.  iw  «w  onfcr  tana  on  pag*  88  h< 
*rdennp  tnfornuliiMi 

Wayne  Writes! 

WG5  Submarine  Life  fit  \\wk\  War  II  h> 
Wayne  Onvili  W2N  SD'  I  W  lp  Wfc\  i  e  \  stories  of 
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a  aihnunik:  IiKl- '  SB  DO 
WG6  I'mir  Wayne  s  Caribbean  AiIiuMiirn 
%  pasev  Wiynr's  jkhoitunM  scuba  &\m*  all 
aroood  Ihf  fjnh*v4a  uniting  ham  operauvv 
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ttau't  %\i»mifJiit.ilJ>.  \uu"l  gel  mhw  gnrai  kfcas 
from  tti>.  He  sttrisW  with  bis  iSiviot  iK 
Wimp  Spin,"  YmfU  kne  ihe  visit  10  eleven 
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travels  lo  Russia,  Ll«ilK«i,  Asjvu.  .uiJ  Si,  Fierce. 
Munich,  Vicuna.  Krakow,  .uhl  \*\Apic  without  it 
LWtiiii!  ueiulv  as  much  as  vim  Jiuulu  think. 
Cheap  for  yon  uk>,  at  $8.(X) 


gear  in  its  small  frame,  and 
should  last  several  years.  Fuji- 
OSCAR- 20  has  been  in  orbit  for 
six  years,  and  is  still  doing 
a  great  job,  when  properly 
illuminated, 

F-O-29  has  26  sides,  giving 
the  basic  octagonal  shape  a 
spherical  look.  It  is  about  20 
inches  wide  and  weighs  just 
over  100  pounds.  Most  of  the 
outside  surfaces  are  covered 
with  high-efficiency,  gallium- 
arsenide  solar  cells.  Thanks  to 
these  new  solar  cells  on  the  large 
exterior  surface  area,  F-O-29 
has  plenty  of  power  available  for 
the  communication  and  com- 
mand  s\  stems.  Power  genera- 
tion is  more  than  22  watts  at  the 
beginning  of  life  in  orbit.  F-O- 
20  had  only  10  watts  available, 
and  F-O-12  only  6.5  watts. 
Enough  power  is  available  on  F- 
0-29  to  run  all  the  experiments 
and  computers  simultaneously. 

Attitude  control  is  achieved 
using  a  sun  sensor,  geomagnetic 
sensor  and  magnciorquer,  all  un- 
der computer  control.  The  goal 
is  to  spin  the  satellite  at  10  rpm 
along  the  vertical  axis,  perpen- 
dicular to  the  orbital  plane.  This 
will  keep  the  2  meter,  ring- 
shaped  turnstile  antenna  con- 
tinually aimed  earthward.  The 
four  70  cm  whip  antennas  are 
located  on  the  upper  portion  of 
the  satellite  structure. 

The  final  polar  orbit  for  F-O- 


J  A  Beacon 


JD  Uplink 


JA  Uplink 


JD  Downlink 


145.900  to  146.000  MHz 


435.795  MHz  100m  WCW 


145.850,  145.870,  145.890,  145,910  Mhz 
AFSK  (FM)  1200  bps  AX.25  Manchester 
9600  bps  FSK  on  145.870  MHz  only 


435.910  MHz  1200  bps  BPSK  (SSB)  AX.25 
sing  PSK  modem 
r  9600  bps  FSK  (FM)  AX.25 
ing  standard  9600  bps  modem 
**Digi  talker  "  FM  voice 


Table  /.  Band  plan  far  Fuji  OSC  AR-29 


29  has  a  perigee,  or  low  point. 


around  860  km.  The  apogee,  or 
high  point,  is  just  over  1  300  km. 
The  slightly  elliptical  orbit  can 
provide  users  with  better  low- 
earth-  orbit  DX  opportunities 
during  apogee  times. 

Communications 

All  uplinks  are  on  2  meters, 
with  downlinks  on  70  cm.  This 
frequency  combination  is  typi- 
cally called  Mode  UJ"  in  honor 
of  the  JAMSAT-buill  transpon- 
der that  went  into  orbit  on 
AMSAT-OSCAR-8  in  1978. 
Mode  "J*1  has  become  the  pri- 
mary transponder  configuration 
for  many  digital  and  analog 
amateur-radio  satellites. 

F-O-29  *s  digital  package 
uses  1200  or  9600-baud  AX.25 
packet  protocol,  with  four  dis- 
crete 1200-baud,  FSK  (fre- 
quency-shift keying)  uplink 
channels  (145. 85,  145.87, 
145.89  and  145.91  MHz),  and 
one  PSK  (phase-shift  keying) 
channel  for  the  downlink  on 
435.91  MHz,  The  9600-baud 
FSK  uplink  is  on  147.87  MHz. 
The  corresponding  9600-baud 
FSK  downlink  is  on  43591 


link  passband  (435.9  to  435.8 
MHz),  Most  communications 
can  be  heard  near  the  center  of 
the  downlink  near  435.850 
MHz.  Typically,  CW  operation 
is  below  the  center,  while  voice 
is  used  above  center.  The  total 
transponder  power  output  is  1 
watt,  A  100-mW  CW  beacon 
is  associated  with  the  analog 
transponder  on  435.795. 

An  additional  "Dtgitalker"T 
system  has  been  added  to  F-O- 
29.  It  will  allow  voice  messages 
to  be  uploaded  to  the  satellite  for 
continuous  repeating  transmis- 
sion on  435.91  MHz  FM  when 
the  packet  system  is  not  active. 
The  FM  signal  should  be  easily 
heard  with  only  a  hand-held 
scanner  or  HT. 

More  information 

Additional  data  about  the  new- 
est hamsal  can  be  easily  found  on 
the  Internet-  The  best  source  is 
from  the  Japanese  Amateur  Radio 
League.  The  URL  (Universal  Re- 
source Locator)  is:  hup:// 
www.jarhor.jp/jarl/jas-2/.  An- 
other good  source  of  information 
can  be  found  at  the  Southeast 


Thanks  to  the  gallium-arsenide 

solar  cells,  F-O-29  has  plenty 

of  power  available. " 


MHz,  same  as  the  1200-baud 
PSK  transmitter  The  1200-baud 
and  9600-baud  speeds  do  not 
operate  simultaneously,  but  are 
scheduled  by  the  ground-control 
station. 

The  analog  transponder  is  100 
kHz  wide  and  inverting,  A  lower 
sideband  signal  transmitted  by 
aground  station  high  in  the  tran- 
sponder uplink  passband  { 1 45.9 
to  146  MHz)  will  be  heard  on 
upper  sideband  low  in  the  down- 


Mich  iean  Area  AMSAT  Net  web 
site:  http://www/wwnei.com/ 
-jsmyth/index.htnil.  Don't  for- 
get the  home  page  for  the  Radio 
Amateur  Satellite  Corporation. 
It's  URL  is;  http://www.amsai.org. 
More  information  about  NASDA. 
the  Japanese  version  of  NASA, 
can  be  found  at:  http://www/ 
nasda,gojp/,  F-O-29  promises 
to  be  a  lot  of  fun,  in  addition 
to  being  a  valuable  orbiting 
resource. 
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Number  35  an  your  Feedback  card 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Massition  OH  44646 

Egad!  It's  November  already. 

There  may  be  just  enough  lime  to 
throw  one  more  project  together 
before  ihe  holidays. 

Since  time  is  rather  short.  I'll 
look  at  several  easy-to-build  kits. 
Many  of  these  kits  cost  under  fifty 
bucks.  All  of  them  can  be  as- 
sembled b>  beginners  in  a  few 
hour*.  Experienced  builders  can  be 
using  the  kits  in  less  than  half  an  hour. 

The  "easy"  kits 

Here  is  one  for  the  rest  of  us. 
Designed  by  Wayne  Burdick 
N6KR,  it's  about  as  simple  as  you 
can  make  a  transceiver  and  still  be 
able  to  make  contacts  with  it.  The 
rig  is  called  the  49er. 

hi  a  nutshell  the  49er  is  a  very 
liny  transceiver  built  for  operation 
on  40  meters.  Depending  on  the 
supply  voltage,  you  can  expect  to  see 
about  250  mW  with  a  M  \o\\  battery, 
and  about  500  m W  at  12  volts. 

Frequency  control  is  by  VXO. 
The  fundamental  crystal  frequency 
is  7,040.  Depending  on  how  you 
assemble  your  unit,  you  can  expect 
to  see  around  7.037  to  7,042  MHz. 
Your  mileage  will  vary. 

The  49er  also  sports  full  QSK 
operation  and  very  low  current  de- 
mand on  receive.  Best  of  all,  there's 
not  a  single  toroid  to  wind! 

Space  restrictions  do  not  allow 
me  to  reproduce  the  enure  circuit 
description  or  the  artwork  for  the 
PC  board. 


;nsed  circuit 
description 

The  49er  is  based  around  a 
NE602  mixer.  This  mixer  is  the 
entire  direct  conversion  recei  \  er.  By 
using  a  panel- mounted  capacitor 
with  a  series  inductor,  the  crystal 
can  be  pulled  up  and  down  in  fre- 
quence :ibout  5  kHz,  The  NE602  is 
the  oscillator. 

To  help  keep  down  AM  detec- 
tion, Wayne  uses  a  tuned  circuit 
ahead  of  the  NE602,  A  brute  force 
RF  gain  control  is  available  so  you 
can  ride  herd  on  the  incoming  signal. 
This  gain  control  is  also  used  as  the 


Low  Power  Operation 

volume  control  There  is  no  separate 
volume  control  ased  in  the  49er. 

On  the  transmit  side,  there  are  only 
two  stages,  a  buffer  and  a  PA,  Eminer 
keying  is  used  on  the  buffer.  The  PA 
is  biased  for  class  C  operation. 

Odds  and  ends 

I  have  not  built  a  49er.  I  know 
many,  many  people  have.  Even 
though  this  is  a  really  simple 
project  at  niost  the  49er  will  do  half 
a  watt.  You  should  be  a  well-sea- 
soned low  power  freak  to  tackle 
milliwatting  on  40  meters* 

The  49cr  does  not  have  a 
sidetone.  Thai  will  be  up  to  you. 
The  2N3866,  the  final,  gets  very 
upset  at  the  least  amount  of  S WR 
on  the  feedline.  A  really  gr*>d  50 
ohm  load  will  be  required  at  all 
times,  unless  vou  have  access  to  a 
barrel  of  2N3866s  to  use  up, 

You  can  get  a  PC  board  for  the 
49cr  from:  Jim  Gates,  3241 
Eastwood  Rd.,  Sacramento  CA 
95821.  The  price  is  $5.  Make 
checks  out  to  Jim  Gates,  not  to 
NorCal.  Price  includes  shipping 

The  DYI  keyer 

This  is  one  of  my  favorites  J  The 
DYI  keyer  is  a  very  simple  digital 
CW  keyer.  It  makes  perfect  dots  and 
dashes.  It  is  nou  repeat  not,  an  iam- 
bic keyer.  The  DYI  keyer  does  not 
generate  a  sidetone  either. 

But*  on  the  other  hand,  it's  very. 
very  easy  to  assemble.  Using  only 
two  simple  CMOS  ICs  and  a  hand- 
ful of  parts,  just  about  anyone  can 
put  the  keyer  together.  There \s  noth- 
ing different  here  from  ihe  basic 
design  of  the  original  version.  How- 
ever. I  did  add  .1  inch  headers  for 
the  input  iwmS  output  lines.  Also  on 
a  ,1  inch  header  is  the  speed  con- 
trol. This  makes  connecting  the  DYI 
keyer  into  your  existing  rig  really 
easy.  It  also  gives  the  finished 
project  a  commercial  look.  The  DYI 
keyer  is  $15  poslpaid.  Get  one  by 
sending  a  check  or  monev  order  to 
me  at  the  above  address. 

From  the  repair  bench 

I  have  a  2  meter  transceiver  on 
all  the  time  for  packet.  Even 

though  the  rig  is  running  from  the 


battery  bank  and  its  nominal  12.5 
volts,  the  dial  lamps  burned  out. 
Thinking  "This  is  no  biggie,"  I 
placed  a  call  to  the  manufacturer 
for  replacement  lamps.  Whoa! 
Replacement  lamps  for  this  rig  axe 
$4,65  each !  To  make  matters  even 
worse,  there  are  six  lamps. 

Looking  though  ihe  current 
Hosfett  catalog,  1  spied  some 
lamps  that  should  work.  At  a  buck 
a  shot,  why  not  give  them  a  try? 
As  it  turned  out,  they  are  a  per- 
fect fit.  I'm  telling  you  this  be- 
cause  these  lights  may  be  just 
what  you  have  been  looking  for. 
They  will  easily  fit  between  the 
dial  and  subchassis  of  an  HW-9. 
They  would  be  great  for  lighting 
up  the  meter  on  yourHW-8.  With 
a  bit  of  work,  you  could  press 
some  in  between  an  LCD  digital 
panel  for  backlighting.  And  you 
just  can't  beat  the  price!  If  you*  re 
interested*  the  part  number  is  25- 
290.  Oh  yes!  Call  Hosfelt  at  (800) 
524-6464;  ask  for  one  of  their 
catalogs. 

Hot  H W-9s 

Right  after  the  Dayton 
HamVeniion,  I  got  calls  about 
HW-9  rigs  running  with  very 
hot  finals,  I've  been  down  this 
road  before,  but  it's  worth  one 
more  trip. 

If  your  HW-9  seems  to  be  pro- 
ducing more  than  4  watts  of 
power,  it's  very  likely  generat- 
ing more  RF  as  well.  Along  with 
the  fundamental  frequency, 
there's  all  kinds  of  stuff  squirt- 
ing out  of  the  transmitter.  This 
problem  seems  to  occur  more 
often  than  not  on  15  meters  and 
1 0  meters. 

Perhaps  the  best  giveaway  is  if 
one  or  both  of  the  finals  are  run- 
ning hot.  So  hot,  in  fact,  that  you'll 
leave  a  patch  of  skin  on  the  heat  sink 
if  you  touch  it. 

The  fix  is  generally  easy. 
Most  of  the  time,  one  or  more 
stages  before  the  final  are  out  of 
tune.  Go  back  and  retune  the 
mixers  and  oscillators.  Don't 
necessarily  go  after  maximum 
power.  Follow  the  directions  to 
ihe  letter.  In  eight  out  of  10 
cases  I've  had  on  my  repair 
bench,  retuning  the  mixer/oscil- 
lator stages  fixed  the  problem. 
You  may  have  to  replace  one  of 
the  final  transistors  if  you're 
unlucky. 


New  QRP  transceiver  from 
Ten-Tec 

Yup!  That's  right.  Ten-Tec  will 

be  selling  a  new  41)  meter  trans- 
ceiver kit.  Maybe  by  the  time  you 
read  this.  Right  now,  most  of  the 
details  arc  still  kinda  gray  Specific 
features  have  not  been  announced, 
but  look  for  full  CW  QSK,  a  Ten- 
Tec  tradition! 

If  you  would  like  to  send  Ten- 
Tec  your  ideas  of  the  perfect  QRP 
rig,  or  fixes  to  old  problems  w  ith 
current  QRP  technology,  send  them 
to:  Scott  Rabbins  KY2P,  c/o  Ten- 
Tec,  1185  Dolly  Parton  Pkwy. 
Sevierville  TN  37861 

The  OHR-100  from  Oak  Hills 
Research 


Another  new  rig  from  Oak  Hills 
Research  is  underway  which  will 
replace  the  very  popular  Explorer 
II.  The  new  rig,  called  the  OUR- 
100,  will  be  a  single-band  CW 
transceiver.  You  can  pick  any  band 
you  want,  except  for  15  meters. 
Dick  has  put  a  lot  of  work  into  this 
new  transceiver  and  has  made  doz- 
ens of  improvements.  Look  for  a 
true  sine  wa\e  sidetone  oscillator. 
Also,  for  improved  receiver  perfor- 
mance, a  double-tuned  bandpass 
filter. 

By  the  time  this  hits  the  news- 
stands, the  OHR-100  should  be 
shipping.  The  price  is  $  1 59.95.  The 
OHR-100  is  available  from;  Oak 
Hills  Research,  20S79  Madison  St., 
Big  Rapids  MI  49307. 

Books  and  more  hooks 

There's  an  old  saying  that  "You 
can't  work  'em  if  you  can't  hear 
'em."  Most  of  us  have  no  idea  when 

to  even  begin  listening.  But  there's 
help  from  Bob  Brown  NM7M.  His 
book  The  Utile  Pistols  Guide  to 
HF  Propagation  may  be  the  ticket 
between  static  crashes  and  tilled  log 
hooks-  You  can  pick  up  one  of  Bob's 
books  from:  World  Radio  Books, 
ETC,  P.O.  Box  189490,  Sacra- 
mento C  A  95818, 

I'm  getting  down  to  the  bottom 
of  the  stuck  nf  HW-X  handbooks, 
They  are  still  only  $  I 1,  and  that  in- 
cludes first  class  postage,  DA  2  >  5 1 4 
airmail  By  the  way,  if  you're  in  VE 
land,  the  price  is  the  same  as  for  US, 
$11,  When  these  are  gone,  there 
will  be  no  more  printed.  Get  your 
copy  from  me  at  the  address  at  the 
top  of  this  column. 


73  Amateur  Radio  Today  •  November  t996  85 


Number  86  on  your  Feedback  card 


A  20-Foot  Sky  Hook 


Build  it  for  less  them  $10! 


Joseph  ML  Plesich  W8DYF 

1 73  Brockton  Road 

Steubenville  OH  43952 


f  you  have  a  need  for  a  neat  little 
niasl  in  the  20-foot  category,  here's 


Howard  Sams,  a  hook  thai  should  be  in 
ihc  library  of  every  ham  who  likes  to 


one  thai  is  inexpensive  and  easy  Lo      play  with  antennas. 


M 


You  can  have  this  one  up  in  less  than  an  hour  and  have 
change  from  a  ten-dollar  bill  to  buy  a  cup  of  coffee  " 


construct.  In  fact,  you  can  have  Ihis  one 
up  in  less  than  an  hour  and  have  enough 
change  from  a  ten-dollar  bill  to  buy  a 
cup  of  coffee. 

This  mast  is  not  a  new  idea  of  mine, 
but  I  like  il  so  much  that  I'd  like  to  share 
it  with  you.  I  first  read  about  it  in  Ed 
Noll's  Easy- Up  Antennas*  published  by 


Radio  Bookshop 


Phone  800-274-7373  or  603 -924-0058.  FAX  603-924- 

861'3,    or   set'   order    form    on   pftge    8S    tot  OfdctttQ 
ULTormjLioj). 

Great  ARRL  Books! 

AR1**  Thr  ARRL  »W6  HancR*™*  ndtkkt  ihc  blol 
innovations  in  ham  radio,  plit>  a\\  Ljk*  nimUmeiittJ  ifcua. 
I  $38.00 
ARHWi-4  ARRL  0|KTulinK  Manual  Intoniiaiioii  on  how 
lo  make  \\\\i  best  use  of  vour  station,  including  interfacing 
wiili  home  computer*,  OSCAR,  UHF-VHE  $18.00 

AR4J7.3  Now  YcHTrv  lidkiii"!  All  \0u  Nml  Tu  IM  Vimr 

First  Ham  Radki  l.keiise   \  comptai*  siudy  gunt1  tor  the 

Technician  and  Novice  wriwen  exam  Praciica]  mtnnnaLKin 

every  bcguiner  needs  b  written  cleartv  and  simply  and  in 

imaihkwo.  $19.00 

AR4734  ARRL  Antenna   Book    BbM  and  ami  rufdih 

regarded  into  on  antenna  fundamental  .v  nansmiSMon  lines, 

design,  ;iiul  construct  mti  <t|  u  ire  anlcnnas  S 30.00 

AR04U2  SulkLSlnk*  Design  Good  hasie  uiionmiioiLeireiiit 

designs     and     applications;     descriptions     oJ'    receivers. 

uansimtL t - .  pi iwcr  Mipplie^  and  it-sc  cijULpment  S 1 5.00 

AR460J  ARRL¥s  Anti'imas  &  Tttliimjut"*  for  Dm-Hund 

DXkqg  can  te  your  i*  Lei  lo  km  bond  success.  $20.00 

AR3S5 1  flints  and  kittle*  ttfcas  for  siting  up  tour  gvar  for 

comfortable  tttxkM  °pcntt  -n.  Eioui 

AR3I85     The  Saidfifr  Experimenter's  Handbook  h> 

Martin  D;i>  idi >f| "K2U1K  *  vpanded and  iwised  l^ocu&ing on 

said  I  lies  buill  by  and  for  Ihc  internal  kmal  radio  iinuLeur 

comn  m  nil  y  $20,00 

AR4645  Satellite  Anthology  T\\c   latent   informal  um  on 

OSCARx  9  thmu  I  3  as  well  us  the  R.S  Kildittes.  the  me  of 

digital  modes,  taking  amentias,  Rl!l)AK,  mkTocoinputer. 

and  more!  $I(U» 

AfM4> >  Weather  SaiHlik-  HaiKHNiok  h>  Dr. ttalnfoT^gan 

WASDQ I   I  Apandod  and  revised  to  reflect  todav  \  weaiher- 

idx  salel  I  iec  technology  S20JOO 

AR4653   Companion    Software   Uw   leather   Satellite 

HanctlHHik  Sl/4"  MS  DOS  floppy  SHUXJ     ^_^ 


To  construct  this  masu  go  lo  your  lo- 
cal builders'  supply  store  and  buy  two 
pieces  of  10- fool  schedule  40  PVC 
pipe — one  2  inches  in  diameter  and  one 
1.5  inches  in  diameter.  While  1  was  buy- 
ing the  pipe.  I  picked  up  some  1/4-inch 
by  3-inch  holts  with  nuts  and  lock  wash- 
ers to  connect  the  two  pieces  of  pipe.  I 
also  bought  two  3-inch  eyeholls  to  pui  at 
the  top  of  the  mast. 

When  I  got  home.  I  laid  the  two  pipes 
end-to-end  on  the  patio.  I  slid  the 
smaller  pipe  into  the  larger  one  about  a 
linn,  Next,  I  drilled  two  1/4-inch  holes 
about  9  inches  apart  and  fastened  ihc 
two  pieces  of  pipe  together  with  the  1/4- 
inch  bolts,  nuts,  and  lock  washers.  At  the 
top  of  the  mast  I  drilled  two  1/4-inch 
holes  in  the  smaller  pipe  and  put  the  eye- 
bolts  in  these  holes,  I  cul  two  pieces  of 
3/32-inch  black  Daeron™  rope  about  40 
feet  long  and  put  them  through  the  eye- 
holts.  These  ropes  can  be  used  to  haul  up 
an  antenna,  or  he  used  as  guys.  The  mast 
is  now  complete. 


1/4*  by  3"  bote 
spaced  9*  apart 
T  diameter  by  UT  /  1 1/2"  diameter  by  W 


\ 


both  sections 

SCHEDULE  40  PVC 


ffi      ^fl 


2  VA"  eyeoolte 
mounted  at 
nght  angles 


Fig.  1.  Construction  details  for  the  20-fin>f 
sky  hook. 


Next,  I  pounded  a  fence  post  into  the 
ground  and  lifted  the  mast  onto  it.  The  mast  is 
surprisingly  light  and  easy  to  handle — except 
in  a  strong  wind.  However.  I  made  the  mis- 
take of  buying  a  lightweight  fence  post 
When  I  slipped  the  mast  over  it  and  started  d  i 
pull  my  antenna  up  with  the  rope,  the  fence 
post  bent.  I  rummaged  through  ihe  garage, 
found  a  piece  of  TV  mast,  drove  it  into  the 
ground  and  slipped  the  mast  over  it.  The 
bending  problem  was  cured.  Next  lime,  I'll 
spend  the  extra  buck  and  gel  a  heavy-duty 
steel  post. 

Now  that  you  have  found  out  how  simple 
and  inexpensive  this  mast  is  to  construct  here 
are  some  suggestions  on  how  you  can  use  il: 

•  You  can  use  it  lo  hold  up  ihe  center  of  an 
inverted- V  antenna  Use  tlic  same  type  of 
mast  only  with  one  section  or  pipe,  to  hold 
up  the  ends  of  the  antenna. 

•  Constnicl  a  vertical  for  10.  12.  15.  or  20 
meters  by  running  a  wire  up  the  length  of  the 
mast  Feed  it  with  coax  at  line  bottom,  and 
don't  fbmet  the  radiak 

•  Plant  three  or  tour  of  these  masts  around 
your  property  and  use  ihcni  lo  hold  up  a  tri- 
angle or  loop  antenna. 

•  Use  it  to  support  ihe  ends  of  your  slopcr. 

•  Il  makes  a  great  lightweighi  mast  for 

Field  Day  and  portable  operation. 

Currently,  I'm  using  one  u>  hold  my 

300  ohm  feedline  away  from  my  house 
so  it  doesn't  touch  the  roof  or  gutter.  As 
you  can  see,  ihere  are  many  uses  for  this 
simple  mast  I'm  sure  you  will  be  able  lo 
think  of  others  to  fil  your  particular 
needs  and  location.  Build  one  or  two  and 
see  for  yourself. 
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Propagation 


Jim  Gray  W1XU 

210  Chateau  Circfe 
Pay  son  AZ  85541 

Special  for  November 

November  is  expected  to  be  a 
very  quiet  month  compared  to 
October.  You  may  expect  some 
geophysical  disturbances 
around  the  1st  and  2nd,  and 
again  around  the  22nd  and  23  rd. 
The  remainder  of  the  month  will 
see  conditions  between  Fair  and 
Good.  The  best  days  are  likely 
to  occur  between  the  6th  and 


Number  87  on  your  Fmdback  wrtf 


1 5th,  when  the  ionosphere  is 

expected  to  be  quiet.  With  luck, 
we  may  see  elevated  solar  flux 
values  (75-80  or  so)  during  this 
period.  Do  not  expect  miracles, 
however,  as  we're  still  in  the 
sunspot  doldrums,  and  probably 
will  remain  there  at  least  for 
another  three  or  four  months, 
I*ra  hoping  to  be  able  to  fore- 
cast a  vigorous  Spring  *97  HF 
propagation  season. 
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10-12  meters 

Generally  Poor,  except  for  oc- 
casional transequatorial  propaga- 
tion with  F2  openings  on  the  best 
days — most  likely  South  and 
Central  America. 

15-17  meters 

DX  to  Africa  and  Latin 
America  on  the  Good  days  pos- 
sible, with  short-skip  out  to  about 
1 ,000  miles  or  so  in  the  U.S, 

20  meters 

Your  best  band  for  DX  open- 
ings around  the  world  from  dawn 
to  dark,  and  openings  to  the 
Southern  Hemisphere  after  dark 
in  evening  hours.  You  can  expect 
excellent  short-skip  during  the 
daytime  to  2t500  miles  or  so. 

30*40  meters 

These  bands  ought  to  be  open 
for  DX  from  just  before  sunset  to 
just  after  sunrise,  Signals  from  the 
east  should  peak  until  midnight, 


and  after  midnight  to  other  areas. 
Daylight  short-skip  of  about  500 
miles  will  be  possible,  and  night- 
time short-skip  to  1,500  miles  or 
more  will  be  available. 

SO  meters 

Occasional  DX  to  various  ar- 
eas of  the  world  should  be  pos- 
sible between  sunset  and  sunrise 
when  QRN  levels  permit  on 
Good  (G)  days  (see  calendar), 
and  also  short-skip  during  hours 
of  darkness  to  1,500  miles  or 
more, 

160  meters 

Following  the  usual  summer- 
time slump,  this  band  ought  to 
begin  to  come  alive  again  during 
the  hours  of  darkness  when  QRN 
permits.  Try  the  days  marked  (G) 
on  the  calendar  for  best  results, 
DX  toward  the  east  until  mid- 
night, and  to  other  areas  after- 
wards until  dawn.  Short-skip  to 
1,500  miles  will  prevail  when  the 
band  is  quiet,  W1XLL 


NEUER  SflV  DIE 
Continued  from  page  79 

when  1  was  about  seven  and  my 
family  had  dinner  al  a  Mend's  house 
where  he  played  his  classical 
records.  It  was  love  at  first  hearing 
for  me.  Fiom  then  on  Fd  often  ride 
my  bike  the  10  miles  to  his  house 
just  to  listen  to  his  recoids.  The  first 
recoid  1  ever  bought  (I 
still  have  it)  was 
Strauss*  Tales  from  the 
Vienna  Woods  and 
The  Blue  Danube. 

Are  you  expos- 
ing your  children 
and  grandchildren 
to  "good"  music,  or 
letting  other  kids  suck 
them  into  rock  as  a 


way  of  life  and  probably  result- 
ing mediocrity? 

Maybe  I  should  reprint  my  rec- 
ommended 100-CD  classical  li- 
brary list  that  I  published  in  CD 
Review  for  people  who  don't 
know  what's  "good"  I'll  add  it  to 
my  list  of  things  I  should  do  when 
I  have  time. 


IRash 


QUICK,  AND  SIMPLE  !  !  ! 


card*    NOVBE  thfg  EXTRA  theory.  K«jf -words 
under  It  rwT   COMPACT  -  EASY    0¥or  »Qo©  »#t*  uaed. 
NOVICE      #11*6  Ac*fdlor— :riqu4«tk>ni 

TECHNO  AN      flOLtfi 

GENERAL        *0«  TorfaW 

ADVANCED       $19  96      Ca"    tQQ*yi 

EXTRA  *UM  t-eM-OKrUHAMS 

Shipping  1     -  $4 .00 

Sormor.   -16,00  y|Q   STUDY  GUIDES 

P.O.  BOX     17377 
HATTESSURG.  MS  3*464 
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Buy 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wait  for  a 
hamfesi  to  try  and  dump  it.  but  you  know  you'll  get  a  far  more  realistic  price  if 
you  have  it  qui  where  100,000  active  ham  potential  buyers  can  see  it  than  the 
tew  hundred  local  hams  who  come  by  a  flea  ma/ket  table  Check  your  attic, 
garage,  cellar  and  closet  shelves  and  get  cash  for  your  ham  and  computer 
gear  before  if  5  too  old  10  sell  You  know  you're  not  going  to  use  it  again,  so  why 
leave  it  for  your  widow  to  throw  out?  Thai  sturf  isn't  getting  any  younger! 
The  73  Flea  Market,  Barter  Yi"  Buy,  costs  you  peanuts  (afmost)-comes  to  35 
cents  a  word  for  individual  (noncommercial)  ads  and  S1 .00  a  word  for  commer- 
cial ads  Don't  plan  on  telling  a  long  story.  Use  abbreviations,  cram  it  in.  But  be 
honesl  There  am  plenty  of  hams  who  love  lo  fix  things,  so  rf  it  doesn't  work, 
say  so 

Make  your  list,  count  the  words,  including  your  call  address  and  phone  num- 
ber. Include  a  Check  or  your  credit  card  number  and  expiration.  If  you're  placing 
a  commercial  ad,  include  an  additional  phone  number,  separate  from  your  ad. 
This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts;  then  be  prepared.  If  you  get  too  many  calls,  you  priced 
it  low.  if  you  don't  get  many  calls,  too  high. 

So  get  busy.  Blow  the  dust  oft,  check  everything  oul  make  sure  it  still  works 
right  and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old-timer  happy 
Aith  that  rig  you're  not  using  now.  Or  you  might  get  busy  on  your  computer  and 
put  together  a  list  of  smalt  gear/parts  to  send  to  those  interested? 


Send  your  ads  and  payment  to:  73  Magazine,  Barter  rV  Buy,  70  Rt>  202N, 
Peterborough  NM  03458  and  get  set  for  the  phone  calls.  The  deadline  for 
the  January  1997  classified  ad  section  is  November  12T 1 996. 


UNIQUE  HAND-CRAFTED  CALL 
SIGN  PLAQUES.  Rustic  pine 
board  hand  painted  by  artist  with 
20  years  experience.  Send  SASE 
for  free  brochure  with  design  de- 
scriptions, Hamprints,  P.O.  Box 
23,  Mark  IL,  61340.       BNB5002 

BRIGHTEN  UP  YOUR  SHACK! 

Eleven  page  Compendium  filled 
with  ideas,  tips,  and  instructions 
for  building  Illuminated  Maps. 
Send  $5.00  (TX  res.  add  $0.4! 
tax)  to  Pineapple  Paradise  Radio 
Co.,  P.O.  Box  370692,  El  PasoTX 
79937-0692.  BNB005 

SURPLUS  electronic  test  equip- 
ment for  sate  al  deep  discounts. 
Write,  phone,  or  fax  to  request  the 
current  list  Jim  Stevenson,  3401 
Sunny  Slope  Road,  Bridgewater 
NJ  08807.  Phone:  (908)  722-6157, 
Fax:  (908)  722-6391 ,     BNB20S4 


MORSE  CODE  COMPUTER 
INTERFACES  S49.95,  with  CW 
Filter  $79.95.  Free  Shareware  and 
Ham  Catalog.  Dynamic  Electron- 
ics. Box  896.  HartselleAL  35640, 
(205)  773-2758.  FAX  (205)  773- 
7295.  BNB1034 

ITS  BACK!  The  return  of  the  HW- 

8  Handbook?  Second  printing 
Modifications  for  the  Heath  QRP 
rigs.  First  class  mail  $11.  DX  add 
$4  for  airmail  shipping.  Mike 
Bryce,  WB0VGE,  2225  Mayflower 
NW,  Masstllon  OH  44647, 

BNB404 


[  Wanted 

Ham -related  photos  for 
possible  cover  pictures. 
Contact  Frances  at  800- 
274-7373  for  details. 


RADIOS 
REPAIRED 

WH1LE-U-WAIT 


KfoBJH 


CftkJ   FIX  TUE  BELT  CLIP  Okl  VOUR  RADIO,  BUT  YOU'LU 
HME  TO  GET  OFF  THE  REPEATER  FOR  ft  FBD  ktiWUI^  f 
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HEATH  COMPANY  is  selling  pho- 
tocopies of  mosi  Heathkit  manu- 
als. Only  authorized  source  tor 
copyright  manuals.  Phone:  (616) 
925-5899.  8-4  ET.  BNB964 

DSS  BIBLE.  New  Book  Includes: 
Software.  Schematics.  Chip  Pro- 
grammer Plans.  Reviews  &  More! 
S49.95  ViSA/MC  TELECODE  1- 
520*726-2833.  BNB1024 

PRINTED  CIRCUIT  BOAROS  for 

amateur  radio  and  hobby 
projects>hhh;//www,cLais,net/farcir 
or  SASE  FAR  CIRCUITS.  1SN640 
Field  Ct,  Dundee  IL  60118,  (847) 
836-9148.  BNB5013 

MAHLON  LOOMIST  INVENTOR 
OF  RADIO;  by  Thomas  Appleby. 
(Copyright  1967).  Second  printing 
available  from  JOHAN  K.V. 
SVANHOLM  N3RF,  SVANHOLM 
RESEARCH  LABORATORIES. 
P.O,6ox  81,  Washington  DC 
20044.  Please  send  $25.00  dona- 
tion with  $5.00  for  S&H.  BNB420 

WANTED:  Western  Electric  Audio 
Equipment,  Amplifiers,  pre-amps, 
tubes,  speakers,  parts,  mixing 
boards,  etc.  1-800-251-5454. 

BNB1050 


HOME  AUTOMATION.  Become  a 
dealer  in  this  fast-growing  field.  1- 
800-838-4051  -  BNB2032 

BREAK  THE  CODE  BARRIER? 

Psychologist  &  Extra  Class  opera- 
tor has  developed  an  amazing  hyp- 
nosis tape  that  allows  you  to  master 
any  code  speed  easily  and  quickly 
To  order  send  $14.95  +  $3.00  S&H 
to  Dr.  Hal  Goodman,  P.O.  Box  184, 
Eastport  ME  04631 .  For  more  info, 
send  SASE.  BNB2031 

TIRED  OF  IRONING?  PCB  ser- 
vice. No  $  setup,  free  scanning 
available  FIRST  PROTO,  4201 
University  Drive.  #102,  Durham 
NC  27707.  (919)  403-8243. 

BNB5O05 

RF     TRANSISTORS     TUBES 

2SC2879t  2SC1971.  2SC1972, 
MRF247.  MRF455,  MB8719. 
2SC13G7.  2SC2029.  MRF454. 
2SC3133,  4CX250B.  12DQ6. 
6KG6A,  ETC.  WESTGATE  1-800- 
213-4563.  BNB6000 

ASTRON  power  supply,  brand- 
new  w/warranty,  RS20M  $99, 
RS35M  $145,  RS50M  S209.  Call 
for  other  models.  (818)  286-0118. 

BNB411 


Radio  Bookshop 

ORDER  FORM 


I  You  may  wtkr  bv  mail.  trkrptxjfc.1.  or  \±\    AH  paym_fiLs  sue  to  bi  ifl  I J5  Imkbt    Alii  w  4  fetrk,  fnr  cfcfiwy  I 


JTEM 


TITLE 


QTY 


PRICE   TOTAL 


I 


S&H* 
TOTAL  $ 


H 


IZZ 

Shipping:  All  orders  add  $5.00  handling  *plus 
|there  is  an  additional  at  cost  shipping  charge 
■added  to  all  foreign  orders.  We  ship  UPS  where 
"possible,  please  give  us  street  address. 

[Make  checks  payabfe  to  "Radio  Bookshop." 

|Foreign  Orders:  Chose  one   lJ surface  shipping     D  air  shipping       | 
[(Surface  delivery  may  take  2-3  months,) 

*Note:  The  actual  foreign  shipping  costs  will  be  additional  to  the 

regular  shipping  and  handling  fees. 

Name .  . Phone 


I 


|City 

! 


State 


Zip 


Country 


Total  Paid  $ 
bard  # 
I  


[Signature 


$1 0  minimum  for  credit  card  orders  ' 

Check/Money  Order    CJAMEX    JMC   _VISaI 

Expires  I 

—  i 
I 


Date 


!r, 


I telephone:  603-924-0058,  800-274-7373,  FAX  603-924-8613  i 

jMail:  Radio  Bookshop.  Depi  1096.  70  Route  202  N.  Peterborough  NH  03458  . 

-  YESt  Send  me  1 2  issues  of  73  at  the  low  rate  of  ' 

I  $24,97  (save  47%  over  the  cover  price).  Canada  add  37  I 
I  I  plus  $1 .40  GST;  Foreign  add  $1 9  surface;  $42  airmail.      ! 


New  Release:  TITAN  OX 


We  at  GAP  realize  there  isn't  a  perfect  antenna,  No  sir> 
gular  antenna  will  scream  DX  on  80  and  be  the  best  for 
local  nets  on  i 0.  If  anyone  tells  you  there  is,  beware!  The 
perfect  antenna  does  not  exist  but  the  rrght  one  for  you 
may  If  you  want  something  to  oust  the  pile  an  the  low 
bands,  then  consider  the  Voyager  Just  starting  out  in 
ham  radio  and  need  a  great  general  coverage  antenna, 
rhe  Challenger  is  easy  to  assemble  and  for  little  effort  wilJ 
yield  superior  performance,  espe- 
cially on  DX,  Maybe  you  know- 
ingly or  unknowingly  moved  into 
one  of  those  "restricted  areas" 
where  the  Eaglei  limited  visibility 
but  unlimited  ability  Is  desired. 


■  H 


SB 


Eagle  DX 


Challenger  DX 


Voyager  DX 


This  chart  helps  you  select  the  right  GAP  antenna  W  r\en  comparing  GAPs,  bandwidth 
b  not  a  concern,  With  few  exceptions,  a  GAP  yields  continuous  coverage  under  2:1  for  the 
ENTIRE  BAND 

All  antennas  utilize  a  GAP  elevated  asymmetric  feed.  A  major  benefit  is  the  virtual  elimi- 
nation of  the  earth  loss,  so  more  RF  radiates  into  the  air  instead  of  the  ground.  This  feed 
is  why  a  GAP  requires  NO  RADIALS.  Just  as  elevating  a  GAP  offers  no  significant  improve- 
ment to  Its  performance,  adding  radials  won't  either,  making  set  up  a  breeze. 

A  GAP  antenna  has  no  traps,  coifs  or  transformers.  This  is  important.  The  greatest 
sources  of  failure  in  multiband  antennas  are  these  devices.  Perhaps  you  heard  someone 
discuss  a  trap  that  had  melted,  arced  or  became  full  of  water,  improvements  to  these  inher- 
ent problems  are  the  focus  of  the  antenna  manufacturer,  while  the  basic  design  of  the 
antenna  remains  unchanged.  GAP  improved  the  trap  by  eliminating  it!  Removing  these 
devices  means  they  don't  have  to  be  tuned  and,  more  importantly  wont  be  detuned  by 
the  first  ice  or  rain.  The  absence  of  these  devices  improves  antenna  reliability  stability  and 
increases  bandwidth. 

Another  major  advantage  to  a  GAP  antenna  is  its  NO  tune  feature.  Screws  are  simply 
Inserted  into  prednlled  holes  with  a  supplied  nutdriver. 

The  secret  is  out  and  people  in  the  know  say; 
CQ-Trie  GAP  consistent^  outperformed  base-fed  antennas,., and  was  quieter," 
73- This  is  a  rsal  DX  antenna,  much  quieter  than  other  verticals." 
RF-To  say  this  antenna  is  effective  would  be  a  rea\  understatement.  Switching  back  and 
forth  on  40m  between  another  multiband  HF  vertical  and  the  GAJ?  there  was  no  compari- 
son. Signals  were  always  stronger  on  the  GAP  sometimes  by  S  units,  not  just  DBs." 
Worldradio  -  These  guys  have  solved  the  problem  associated  with  verticils  That  is,  an 
awful  lot  of  RF  is  wallowing  around  and  dropping  into  the  dirt  Instead  of  going  outward 
bound.  A  half-wave  vertrcaJ  does  need  radiate  if  it  is  end  fed  (at  the  bottom).  But  the  same 
half-wave  vertical  does  not  (as  muchP  hardly  at  all)  if  is  fv^  in  the  center  " 
ieee  "Neai  f j clef  .iiki  powsr  density  analyses  show  .motho  advantage  of  thfl  antenna 

[asymmetric  vertical  dipole}:  it  decreases  the  power  density  close  to  the  ground,  and  so 
avoids  power  dissipation  in  the  soil  below  it  The  input  impedance  is  very  stable  and 
almost  Independent  of  ground  conductivity.  This  antenna  can  operate  with  high  radiation 
efficiency  in  the  MF  AM  standard  broadcast  band,  without  the  classical  buried  ground 
plane,  so  as  to  yield  easier  installation  and  maintenance. " 


Triis  all  purpose  antenna  ts 
designed  to  operate  1 0m- 
80m,  WARC  bands  included, 
It  sits  on  a  J-t/4"  pipe  and 
can  be  mounted  close  to  the 
ground  or  up  on  a  roof.  Its 
bandwidth  and  no  tune  fea- 
ture make  it  an  ideal  antenna 
for  the  limited  space  environ- 
ment as  well  as  a  terrific  addi- 
tion to  the  antenna  farm. 


fc  j»/*>nn 

BANDS  OF  OPERATION 

HT 

WT 

MOUNT 

COUNTER- 
POISE 

COST 

MUUtL 

2m 

6m 

10m 

12m 

15m 

17m 

20m 

30m 

40m 

80m 

J  60m 

Challenger  DX 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

31. 5' 

21  lbs 

1  imp  In 
Ground  Mount 

3  Wires 
@25' 

$259 

Eagle  DX 

A   ^ 

■ 

■ 

■ 

■ 

■ 

■ 

21.5' 

19  lbs 

1  -  ]  /4"  prpe 

BO'1  Rigid 

S269 

Titan  DX  J 

Released; 

■ 

■ 

■ 

25' 

25  lbs 

M/4rt  pipe 

80"  Rigid 

$289 

Voyager  0 

X 

■ 

■ 

■ 

■ 

45- 

39  lbs 

Hinged  Base 

3  Wires 
®57' 

$399 

ANTENNA 
PRODUCTS  INC. 

601  0  N,  Old  Dixie  Hwy. 
Vera  Beach,  FL  32967 


TO  ORDER,  CALL 

(407)  778-3728 


VISA 


jM  ml  ftp  Cold. -j 


Connect 


:M 


A  full  range  of  cellular 
antennas  is  available:  hole 
mount,  magnetic  mount, 
on-glass  and  base  station. 


I 


T 


MICROCELL  MAG 


$Ki 


SKA  901  C 


SGM  900 
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